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Reeds spoedig nadat de Studiekring voor Plantenveredeling, een in 1944 opgerichte 
afdeling van het Nederlands Genootschap voor Landbouwwetenschap, tot stand was 
gekomen, is in zijn bijeenkomsten de wenselijkheid betoogd een Nederlands tijdschrift 
voor plantenveredeling uit te geven. 

Sedert dien zijn meer wetenschappelijke personen aan de kweekbedrijven verbon- 
den, terwijl in Wageningen verschillende instituten op veredelingsgebied tot stand 
kwamen of zich uitbreidden. 

De uitkomsten van het wetenschappelijke werk zijn in voorgaande jaren in de meest 
uiteenlopende tijdschriften en vakbladen gepubliceerd en vaak zeer sterk gepopulari- 
seerd om zich aan te passen aan de lezerskring van het betrokken tijdschrift of vakblad. 
De mededelingen waren in de Nederlandse taal geschreven en in het algemeen zonder 
summary. Verschillende onderzoekers werden door het ontbreken van een weten- 
schappelijk tijdschrift niet gestimuleerd tot publicatie van hun wetenschappelijk werk 
over te gaan. Tegenover het buitenland kwam allerminst tot uiting, wat in Nederland 
of door Nederlanders in het buitenland aan fundamenteel werk wordt verricht. 

Deze overwegingen waren aanleiding dit Nederlandse tijdschrift op het gebied van 
de veredeling van land-, tuin- en bosbouwgewassen tot stand te brengen. Als naam 
werd „Euphytica” gekozen (Eu — goed, Phyton — plant). Het is verheugend te 


kunnen vaststellen, dat verschillende organisaties en kweekbedrijven een subsidie in — 


eens hebben toegezegd om te kunnen starten. De Redactie hoopt, dat een voldoend 
aantal abonnementen in binnen- en buitenland worden besteld om het tijdschrift 
financiëel onafhankelijk te maken. 


Wellicht zullen er instituten, bibliotheken, kweekbedrijven, zaaizaad- en pootgoed- 


handelaren en exporteurs zijn, die door meer abonnementen Euphytica zullen steunen 


en daardoor in de gelegenheid zijn om het tijdschrift te gebruiken als ruilmateriaal, 
het aan bevriende relaties in het buitenland aan te bieden of eigen medewerkers te 
stimuleren zich te ontwikkelen door grondig studie te maken van de inhoud van 
Euphytica. 

In volgende afleveringen zal er naar gestreefd worden de Nederlandse kwekers op de 
hoogte te stellen van de nieuwste gegevens op kweektechnisch gebied. Het is overigens 
te verwachten, dat ook de hoofdartikelen, die steeds voorzien zullen zijn van een 
samenvatting in de Nederlandse taal, de belangstelling van de meeste kwekers zullen 
trekken, zodat de Redactie in dit nieuwe tijdschrift tevens een positieve factor in de 


verdere ontplooiing van de werkzaamheden van de kweekbedrijven in Nederland ziet. 
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INTRODUCTION 


The origin of plant breeding is shrouded in the mist of antiquity. Yet there are 
indications that already in a remote past man made a purposeful choice among the 
plants provided by nature. Indirectly too, by using new land, by introducing plant 
material from other regions or by applying novel methods of cultivation, man has 
called various selective forces into play. 

In the past century the work of DARWIN in particular has been a strong stimulant 
to plant improvement. The theory of evolution broke through a certain rigidity of 
thinking, and the wealth of information on varieties created by man through selection, 
demonstrated that the dictum „There is nothing new under the sun” should not be 
taken too literally. Towards the turn of the century many new, valuable varieties 
appeared and some of the breeding methods then used can still stand the test of 
criticism. 

After the rediscovery of MENDEL’s laws a solid base was gradually established for 
modern plant breeding. The sharp distinction that was made between genotype and 
phenotype corresponded to the conceptions „hérédité et milieu”, which the French 
author EMILE ZoLA had expounded previously. The rapid development of genetics 
and its important bearing on plant breeding sometimes caused the latter to be con- 
sidered a branch of the former. This involves a certain danger of one-sidedness and 
limitation and the sharp reaction from the Russian side is not foreign hereto. 

Plant breeding has its own problems and needs its own climate to be able to thrive. 
It draws freely upon date furnished by phytogeography, taxonomy, cytolpgy, patho- 
logy, anatomy, morphology, chemistry, etc, thus widely overstepping the limits of 
genetics. 

When the conviction grew that plant improvement accomplished a valuable social 

function the public authorities began to show interest in this activity. At present in 
many countries plant improvement is carried out bij government research stations; in 
other countries the authorities are lending their support to the private breeders. This 
aid may consist in performing basic research, in counselling, in making available 
initial material for selection and pathogens for testing disease resistance, or in per- 
forming work that many private men can not undertake. In those countries where the 
private breeding establishments play an important part a tendency can be observed 
not only to support the work of the breeder, but also to protect it legally on lines 
similar to those applied to industrial inventions. This is a very difficult matter, which 
presents not only national but also international aspects. 
__Furthermore it may be pointed out that plant breeding has extended its scope by 
bringing an ever increasing number of species within the orbit of its activity. In old 
documents one finds mentioned only a limited number of plants the hereditary nature 
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of which was remodelled by man. At present we see that attention is paid to practi- 
cally all cultivated and even to „„wild” species. Results already obtained with many 
tropical and subtropical plants justify the hope that systematic breeding will continue 
to achieve success in the near future also with respect to this material. 

In theory it is possible to make a clear-cut distinction between plant breeding as a 
branch of science and as a profession, the task of which is to supply society with 
improved varieties. However, in actual practice it is difficult to draw the lines sharply. 
On the one hand in research institutes problems are dealt with that have a direct 
bearing on practical work, on the other hand academically trained people attached to 
private establishments make investigations that can pass the muster of rigorous 
scientific scrutiny. 

There exists also an interesting category of workers, the empirical breeders, who 
compensate their lack in knowledge of theories and principles by a great love for their 
occupation and by a keen faculty of observation, a good „„breeder’s eye”. These 
persons too must have the opportunity to remain in touch with the advances realized 
in their field. 

In many respects modern plant breeding reposes on a much broader base than that _ 
of a few decennia ago. The problems have become more complicated and the solution 
of many of them calls for scientific methods of investigation sustained by adequate _ 
equipment. An international exchange of material, data and ideas is also indispensable 
for rapid progress. The breeder, in the exercise of his art and science, needs documen- 
tation related to many fields of investigation. This information is found scattered in a 
great number of publications and must often be adapted to the special requirements 
of the breeder. That is why a journal bringing to a focus all relevant knowledge per- 
forms an essential function. The Dutch breeders should know about the work done 
abroad and conversely we may expect that the breeders of other countries are inte- 
rested in what is achieved in the Netherlands. 

This first issue of Euphytica gives an idea of how the editors intend to contribute 
their share to increase the knowledge and the means for the obtainment of „good d 
plants”. May Euphytica find a soil and a climate favorable to its growth! 


J.C. Dorst î 
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INTRODUCTION 


Before the war the tobacco district of the so-called Principalities (de „Vorsten- 
landen”) in the central part of Java put on the market about 100,000 to 120,000 bales 
of 80 kg high-quality cigar-leaf tobacco per annum. This „Vorstenlanden”tobacco 
was used partly as cigar wrapper, partly as binder and filler. Tobacco suited for cigar 
wrapper found its way for a large part to the U.S.A, the other leaf tobacco was 
bought by the Dutch, German and Swiss cigar industries and by the French and 
other European state monopolies. 

After the war estate owners repeatedly have tried to rebuild destroyed buildings 
and curing barns, and to start again the growing of tobacco. Unfortunately these 
efforts have failed for the greater part because of the anarchy reigning in this area. 

Tobacco breeding was entrusted to a research institute, the Tobacco Experiment 
Station at Klaten, financed by an association of estate owners. This breeding work 
has been of great influence on the remunerativeness of the business and we may say 
that without it this tobacco district would not have maintained itself during the 
depression period of 1932 to 1937. In the same way a resumption after the return of 
a more normal situation will be inconceivable if there is no possibility of using the 
results obtained chiefly in the years between 1925 and 1941. 

The results have been published in the „Mededelingen van het Proefstation voor 
Vorstenlandse Tabak”. They have been written in Dutch, without a summary in one 

of the world languages. Therefore it may be of importance to report on this matter, 
although more than ten years have elapsed. 


METHODS OF TOBACCO BREEDING USED AT KLATEN 


1. Selection from the original plantings of strains homozygous with respect to the most 
important characters. | 
__The old tobacco fields of the 19th century consisted of a mixture of widely divergent 
types. Tobacco growers gradually eliminated the most undesirable types by selection _ 
of seed plants. 
_Later on they also started to bag the inflorescences of plants selected to produce 
seed, in order to protect them against cross-fertilization. Because this had been 
B scuied for years, the plantings of around 1910 began to consist of almost homozy- 
_gous individuals with different characteristics. 
_ Planters as well as persons working at the experiment station selected several true 
Breeding strains out of this population. These selected strains were planted on a large 
scale. Two of the leading strains were called „„Kanari” and „Y,,” (D'ANGREMOND, 
ENSEN). 
__ Whether the selected strains were not fully homozygous, or whether normal muta- 
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bility, which has been observed many times, has led to differentiation, can not be 
ascertained, but afterwards it appeared to be possible to select within „„Kanari”. A 
first selection immediately led to a true breeding form, because the seed always resulted 
from self-fertilization. 

The most important of these new ‚„Kanari” strains were „K.B.S.”, a strain of 
which the glowing duration of the leaves was on an average 50 to 60 % higher than 
that of the leaves of the original „„Kanari”” (COOLHAAS), and ‚‚K Wo, à strain with 
a particular wrapper quality (WELTER). 


2. Crossing of closely related tobacco strains, which had proved their usefulness in 
the „„Vorstenlanden”’, but which differed from each other in certain characteristics, and 
selection in F, and following generations after self-fertilization. 

The main results of this working method in the „„Vorstenlanden” have been the so 
called „E K” strains (D'ANGREMOND). The tobacco strain „E”, just as ‚„Kanari” a 
„Vorstenlanden”type, differs from the latter by its broader leaf, a desirable character, 
and by its greater thickness of the leaves, an undesirable character. There are many 
other tobacco strains with broad-shaped leaves, but these differ from the desired 
‚„Kanari’”’ quality to a greater extent than the „E” strain. As experience has shown, 
that quality” depends on a larger number of genetic factors than leaf shape, it will 
be necessary to use for crossing those broad-leaved tobacco strains, that approximate 
the desired type in its quality characteristics as close as possible. 

In order to enlarge the chance of finding a first quality strain, „„Kanari”’ was back- 
crossed once or oftener to the inbred offspring of „E” x „„Kanari’”’. Some of the 
strains introduced in practice were selected from these backcrosses (E3K strain — 
TOLLENAAR). 


3. Crossing between ‚„Kanari” strains followed by self-fertilization in subsequent 
generations to combine characters determining quality. 


Selection in the selfed progeny led to some useful „‚K K” strains. Some of the 


not present in either of the ‚„Kanari” parents, could be obtained (TOLLENAAR). 


4. Crossing of „„Vorstenlanden’’ strains with tobacco strains of entirely different 
quality for the purpose of combining one special, favorable character, which „„Kanari” 

lacks, with the desired quality. 
__It was found necessary to cross back several times. This method has been applied to 
incorporate Phytophthora resistance in „Vorstenlanden” tobacco. The highly resistant 
„Iimor”, useless as quality tobacco, was crossed with ‚„Kanari’”’ by D’ANGREMOND. 
He failed to obtain an offspring, in which quality was combined with sufficient 
resistance. TOLLENAAR therefore tried backerossing to ‚„Kanari”’, and after that to 
„E3K” and once more to „„Kanari”. In 1936 after many years of continued quality 
selection in the self-fertilized F, and following generations, COOLHAAS and JAGOOS 
succeeded in producing a highly resistant tobacco strain of excellent „Vorstenlanden” 
quality (G,T V” strain). Hereby artificial Phytophthora infection of the roots was 
applied by THUNG. 


Very remarkable was the fact, that the „T V” strain, selected for Phytophthora 
À 


crosses were striking examples that the desired favorable ratio of length to width of leaf k 
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resistance seemed also resistant to mildew (Oidium tabaci), though nobody had ever 
selected for this trait, because the selection garden was located in an environment, 
too dry for this fungus. 

The same method was used to combine mosaic resistance of Ambalema tobacco 
with „Vorstenlanden” quality. As resistance to mosaic of Afnbalema, according to 
NOLLA, is based on two recessive genes, one would expect, thatadding this character 
to quality strains by crossing would be relatively simple. Practice, however, showed 
otherwise. Resistance seemed to be linked to an undesirable quality factor. The 
resistant individuals always showed a twisted leaf shape; those plants which did not 
possess this undesirable characteristic proved to be susceptible to mosaic virus. Also 
after backcrossing no success could be obtained. 


5. Induction of mutations. 


It is known that mutability in tobacco is rather great. Well known are the different 
double-flowered types, studied by LODEWIJKS and BADENHUIZEN, the deformis mutant, 
the dwarf tobacco, the gigas mutant, the aurea types and others (HONING, TOLLENAAR). 
After it became evident that it was possible to induce mutations by means of X-rays 
(GoopsPErD used this method on tobacco), TOLLENAAR applied this agent at Klaten 
in order to examine whether mutations could be induced that would determine 
favorable characters not present in „Vorstenlanden” tobacco and hence not obtainable 
through crossing. 

TOLLENAAR succeeded in finding widely divergent forms by using X-rays on 
young flower buds of „Vorstenlanden” tobacco. He continued growing these forms 
through self-fertilization, in order to analyse their genetic constitution. Some of these 
mutants appeared to be immediately true-breeding. Most of them, however, showed 
segregation in different ratios in normal and mutated individuals. In these plants 
mutation normally appeared monofactorial and dominant, sometimes also inter- 
mediate and only very few times recessive. Bifactorial mutated plants were also found. 

In various cases only heterozygotes appeared to be viable. 
_ The result of the genetical analyses of the mutants have been described in detail by 
TOLLENAAR in Genetica 16 (1934) and 20 (1938). Suffice it to mention the useful 
induced mutants. These were the true-breeding mutated types with favorable width 
of leaves and with a peculiar bright leaf color, but with a small number of leaves per 
plant. These mutants called „Chlorina” exhibited a particularly attractive color of 
leaves after fermentation, which was appreciated very much on the tobacco market. 
The „„Chlorina’”’ types showed differences among themselves. After testing them in _ 
field experiments, only one type was retained for commercial use. It always was very 


favorably appraised. 


6. The induction of haploidy in tobacco and the production of ideal homozygotes 
through artificial doubling of the chromosome number. 

This method was introduced at Klaten by BADENHUIZEN; haploid tobacco plants 
were obtained by means of X-raying the pollen. When using a dosage of 5000 r 
BADENHUIZEN found the largest number of aberrant plants, marked by sterility. In 
total seven haploid plants were found, morphologically resembling diploids, but 
with small flowers and completely sterile. 
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BADENHUIZEN also carried out experiments with artificial doubling of the number 
of chromosomes. He treated haploid plants and tried also to get tetraploids. Colchi- 
cine was applied at the growing points of the haploids. Diploid, as well as tetraploid 
suckers sprang up. The method of GREENLEAF was also used. After decapitation col- 
chicine was applied to the surface of the cut. 

Through a colchicine treatment of the seeds of normal diploids tetraploidy was 
induced. Many tetraploids were obtained which exhibited great differences among 
themselves. 

The aim of BADENHUIZEN was to get a new homozygous tobacco strain, of commer- 
cial importance, either through duplication of the number of chromosomes of haploid 
mutants, or through continued selection after induction of tetraploidy. The war 
interrupted this work and no results were secured. 


THE INTRODUCTION OF NEW TOBACCO STRAINS 


Tobacco strains selected from a population of true-breeding types (,,K.B.S.”, „K 
Wo”) could be tested immediately in plot trials. The plots were laid out on different 
soil types and the experiments were continued for years, along the same lines. Esta- 
blished tobacco varieties served as control on the various soils concerned. If, during 
three years a new tobacco strain showed very favorable results as to quality assortment 
and market appreciation, planting was done on a semi-commercial scale. If the tobacco 
obtained from these test plantings also got a favorable appraisal from the tobacco 
market, extension to the whole area gradually followed. So at least four years would 
pass between the first tests and introduction on a large scale. s 

Selection after crossing, started in the second generation with many individuals, 
has to be continued as far as the eighth generation, before one can talk of sufficient 
pureness of a new strain. The seventh or eighth generation then can be tested in 
variety trials. Although selection goes on in the following generations, the eighth 
generation can be used for semi-commercial plantings. 

Here at least ten to eleven years will elapse from an initial cross to the large scale 
use of the tobacco strain resulting from it. 

In this case there is also the difficulty that large scale winning of seed of the Fs 
leads to a decrease in quality of the next generations. For this reason the necessity was 
felt to transfer the seed production to the experiment station. By doing so it was 
possible to win seed of a generation the quality of which had already been tested 
during the previous year. 

In 1941 the practical results of this breeding work in the „,Vorstenlanden”’ could 
be considered very good. A Phytophthora resistant „T V” strain, a „K.B.S.” strain 
selected for better combustibility, a „K W‚,” strain having very good quality on 
light soils and broad-leaved „E K” and „E3K” strains as well as the „„Chlorina”’ 
mutant showing bright colours, were widely used. 


PLANTING OF F‚ HYBRIDS OF SELECTED STRAINS 

From many field experiments with the chlorina mutant it appeared that although 
the strikingly bright color of the leaves was very much appreciated by the tobacco 
market, the yield, owing to a smaller number of leaves per plant, fell short of expec- 
tation. Therefore a hybrid between „„Chlorina” and „‚K Wig” was produced, which 
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entered the field experiments for the first time in 1931: Experts on Java as well as the 
Amsterdam tobacco market considered the hybrid as the best one in quality. Also the 
yield of the hybrid, its color and brightness were much better than those of the 
standard variety „K W‚, used as control. It appeared that the mutant characteristic, 
the peculiar brightness, dominated, while this was not the case with the unfavorable 
number of leaves. The number of field experiments with this hybrid was increased in 
the following years. At the same time the F, hybrid „„Chlorina” x „K.B.S.” entered 
the trials; the better combustibility of „K.B.S.” proved to be intermediate in „Chlorina” 
X „K.B.S.”. Already in 1936 tests with these hybrids were carried out on a semi 
commercial scale, and in 1938 the experiment station released for commercial 
plantings large quantities of seed resulting from the crosses „„Chlorina” Xx „K Wig” 
and-,,Chlorina” x K.B.S.”. 

Production of F, seed was done by workers of the experiment station after artificial 
‚pollination of flowers of the „K W…” strain, castrated beforehand. The technique 
_corresponds with the one used by PERuccI in 1933. Castration by cutting off that 

part of the corolla on which the anthers are implanted can easily be done in the 
phase when the stigmas are still not yet receptive (unopened flower). Then the in- 
florescences are bagged, while all flowers that begin to open are removed. After 
maturity of the stigmas pollination is carried out with opened flowers of the „Chlorina’’ 
strain. 

On Java, all this could easily be done on a large scale, under the supervision of 
an assistant of the experiment station. Nothing could be noticed of a greater vitality 
of F, hybrids. The phenomenon of heterosis does not play a part in this. 

When in later years the „Timor-Vorstenlanden” (,,T V”) strain had proved in field 
experiments (1937-1938) its high Phytophthora resistance as well as a very attractive 
quality, large scale cultivation soon followed. Thus Phytophthora losses (always 
considerable in the „Vorstenlanden” district) were minimized and an increase in the 
yield of sound leaves of approximately thirty percent could be obtained over the 
whole district. 

In consequence of this, the diversity of market types, characteristic of the „Vorsten- 

landen” product, and desired by the tobacco trade, was in imminent danger of getting 
into a corner, because this good, but uniformly brown „T V” type, took a dominant 
position. roe 
To meet these opposed requirements, viz., Phytophthora resistance and diversity 
of quality, two ways were open. The first was a further selection in the „T V” crosses 
at the estates for the different qualities in line with the demands for local types and 
with the maintenance of Phytophthora resistance. The second was the introduction 
_of F, hybrids, obtained through crossing of „T V” strains, already sufficiently selected 
for quality and resistance, with several other strains of different type. This desire 
for the maintenance of a diversity of type has led to the use of many F, hybrids in 
field experiments in the years 1940 and 1941. These hybrids were „T V” x ne 
REV Chlonaaes LVK BSDand TV" ,EKT 

_ It appeared from these crosses, that the „T V” character of Phytophthora resistance 
was present in intermediate condition, while a wide range of quality characteristics 
was displayed, because the so-called pure strains, obtained after many years of positive 
individual selection, possessed good quality characteristics of different nature. T hese 
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almost always appeared to be dominant, so they also found expression in the F, 
hybrids. e 

Owing to this it was possible to introduce Phytophthora resistance by using only 
one working method without losing the quality properties adapted to market demand. 
Many time devouring selection of newly differentiated quality types in SAL Ve 
crosses could thus be avoided. 

The advantages of the F, hybrids were clearly shown by MIDDELBURG in the years 
before the collapse on Java. Especially „T V” X „‚K.B.S.” gave very good results 
at the estates, where ‚„K.B.S.” characteristics had to be maintained necessarily. 

That in all these cases the advantages only repose upon a combination of dominant 
or intermediate favorable factors, and not upon the phenomenon of heterosis, is 
brought about presumably by the fact, that these crosses are all done between closely 
related tobacco strains obtained after selection. 

When, and for the Indonesian people it is to be hoped, the export of high quality 
products in the near future will no longer be made impossible by disturbances, 
‚„Vorstenlanden” tobacco undoubtedly will try to recapture its market. Tobacco 
growers then will perceive the enormous loss sustained when the seed of many 
selected tobacco strains was thrown away by irresponsible elements at the destruction 
of the experiment station yard in 1947. 

It may be considered of high importance, that seed of at least a few of the most 
valuable strains has escaped destruction. MIDDELBURG went on growing the „„Timor- 
Vorstenlanden” Phytophthora resistant tobacco strain during his Japanese internment 
period at Tjimahi. He brought seed, obtained there, with him to the Netherlands. 
Further growing now takes place in the hothouses of the Laboratory of Tropical 
Crop Husbandry of the Agricultural University at Wageningen. 

Before the war also some seed of the ‚‚K.B.S.” strain and of other „„Kanari” strains 

has been handed over to the Agricultural University. So these strains have also been 
saved. 
Many selected strains, however are lost for ever. This means, that the number of _ 
possibilities to obtain different quality types in future, will be limited in comparison — 
to the past. For that reason the good result, attained with quality combination — 
through a large scale use of F, hybrids, may be considered of great importance. 


Dg be SUMMARY 
In the preceding pages an outline has been given of the methods used in breeding 

of „Vorstenlanden”’ tobacco. The new tobacco strains introduced on a large scale _ 

have been obtained by: 

L. Individual selection in old populations. 

2. Individual selection in F, and following generations, after crossing several true- 
breeding „Vorstenlanden” types. 

3. Individual selection in F, and following generations, after crossing of a Timor” 
strain with „Vorstenlanden” tobacco and repeated backerossing with „Vorsten- 
landen” strains. Through this practice, Phytophthora resistance could be combined 
with good „Vorstenlanden” quality. 

4. Artificially induced mutations by means of X raying young flower buds. This 
gave a tobacco strain with an exceptionally bright leaf color. This latest new 


hi ® 


LARGE-SCALE USE OF F, HYBRIDS IN TOBACCO 


strain could only be introduced through growing of F, hybrid mutant x typica, 

by doing so the bright color of the leaves could be combined with the normal 

number of leaves per plant. 

By growing various F, hybrids on a large scale, viz. of the Phytophthora resistant 
tobacco strain crossed with several other tobacco strains, selected for quality 
characteristics, combinations have been obtained, in which Phytophthora resistance 
has been saved, while the advantage of growing different types of tobacco has not 
been lost. 

Because of a decrease in the variation of quality types, through the loss of seed 
of many selected strains at the reopening of the tobacco plantings, it is highly recom- 
mendable to pay full attention in the future to the possibilities, created by the large 


scale use of F, hybrids. 


SAMENVATTING 


Het op grote schaal gebruik maken van F, planten bij de Vorstenlandse tabak. 


De in de practijk op grote schaal verbouwde nieuwe tabakslijhen werden verkregen 
door: 

Ll. Individuele selectie in de oude populatie. 

2. Individuele selectie in de F, en volgende generaties na kruising van verschillende 
zaadvaste Vorstenlandse typen. 

3. Individuele selectie in de F, en volgende generaties na kruising van een resistent 
Timor-type met Vorstenlandse tabak en herhaalde terugkruising met Vorsten- 
landse lijnen. Hierdoor kon Phytophthora-resistentie worden gecombineerd met 
zeer goede Vorstenlandse kwaliteit. 

4. Kunstmatig opgewekte mutaties door middel van Röntgenbestraling van de jonge 
bloemknoppen. Dit leverde een voor de practijk zeer gewaardeerde tabakslijn op 
met uitzonderlijk heldere bladkleur. Deze laatste lijn kon in de practijk uitsluitend 
worden geintroduceerd door het planten van de F‚ mutant X typica, waardoor 
de heldere bladkleur kon worden gecombineerd met het normale aantal bladeren 
per plant. 


Door op grote schaal gebruik te maken van F, planten, verkregen door de Phytoph- 
thora-resistente tabakslijn te ‘kruisen met verschillende andere op kwaliteitseigen- 
schappen geselecteerde lijnen, werden belangrijke resultaten verkregen. De Phytoph- 
thora-resistentie werd behouden en het voordeel om tabak van verschillend type aan 


_de markt te kunnen brengen, ging niet verloren. 


Doordat de variatie in kwaliteitstypen, door het verlies van het zaad van vele ge- 


_ selecteerde lijnen, is verminderd, verdient het aanbeveling in de toekomst, bij herstel 
_ van de tabakscultuur, alle aandacht te besteden aan de mogelijkheden, welke door het 


op grote schaal gebruik maken van F, planten worden geschapen. 
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Without doubt good reasons exist why in general Forestry is less advanced in the 
field of genetics than Agriculture and Horticulture. Forestry requires long-term 
studies. We do not work with annual plants that complete their life cycle within a 
year and thus make possible, by interpollination and selection, the production of 
new and more valuable strains in a relatively short time. We work with trees that 
sometimes require forty or more years before they produce their first seeds. The 
person who judges the progeny is nearly always someone else than he who effected 
the cross. 

This is the main reason why intensive and progressive forestry — in order to raise 
the economic yields of its culture to a higher level, the final aim of all breeding work — 
originally advanced in an entirely different direction than that pursued for field and 
garden crops. In my opinion Forestry has tried to realize improvements chiefly in 
two directions; firstly by introducting exotic more valuable species from corres- 
ponding ecological areas in other parts of the world, secondly by a conscious selec- 
tion of the best stem forms of the different stands of the native race by selective 
thinnings. By the second method all weak, poorly growing and badly formed trees 
were removed during whole the life of the stands and finally only the desirable trees 
were left to'regenerate a better stand by uncontrolled pollination. 

Without doubt these methods were steps into the right direction; the first of these 
two, however important, lies beyond the scope of this article. 

However, silvicultural management by thinning can take into account only the 
phaenotype of a tree species; the genotype, of primary interest in breeding work, can 
be determined only by the heredity, by comparing the progenies of the various 
phaenotypes. 

Recognition of this fact was an important step in a more purposeful breeding 
work in silviculture. This recognition at the same time lead to an understanding of 
important advantages which silviculture may have in the future over agriculture and 
horticulture. If in agriculture certain desired types are chosen from a population, 
nothing more is known about the genotype either. It is quite possible that the good 
phaenotype is predominantly the result of favorable environmental conditions pre- 
vailing during one growing season; the following year under other environmental 
conditions it may become apparent that the phaenotype chosen for the breeding 
work is not at all the desired genotype. But the silviculturist can select from a popu- 
lation that has been exposed to varying environmental conditions over many years, 
even as much as 100 years or more. The probability that here a good phaenotype 
corresponds with a good genotype is therefore far greater than with an annual crop. 
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This means that our original material can be selected with a considerably greater 
chance of success. Moreover if such a „safe” mother tree proves itself suitable also 
by its heredity, the long life of trees permits the repeated use of this same original 
mother tree. This shows the great importance of a careful selection and marking in 
the forest of such trees, which distinguish themselves above their neighbours by 
stem form, height, diameter, volume, growing power, form of the crown or other 
properties, the so-called „plus trees”. Such selection is being carried out at this time in 
the Netherlands by the „Commissie selectie grove den” (Commission for selection 
of Scotch pine). These plus trees, after having demonstrated in any way their heredi- 
tary qualities in the F,, can be used again and again during many years for seed 
production, as a source of grafts, for the establishment of seed-orchards and other 
breeding purposes. Hereof SYRACH LARSEN (7) says in a characteristic way that in 
general improvement work should follow the plant „from the cradle to the grave” 
but that in forestry we must follow the individual tree „from the grave to the cradle”. 
He points out that „the shapely full-grown tree in the forest, stands at the edge of 
its grave, but it has made clear to us that it could become the ideal tree. If we take 
grafts from it and establish them in a tree-display, we have an opportunity to study 
the congenital characters which made it such a valuable tree. In the course of a few 
years we can find the reason for its superiority — whether exceptional vigour, great 
hardiness or a special resistance to diseases.” 

If we have studied the heredity of the tree in this way and the results come up to 
our expectations, we can again take from the same plus tree the materials for propa- 
gation (grafts, seeds) on a larger scale. 

In this connection 1 should like to mention a third factor. In silviculture of course 
the same principles hold as in agriculture or horticulture. For every breeding program 
it is important to dispose of an original material as many-sided as possible. Whereas 
in agriculture and horticulture — with perhaps a few exceptions — one does not work 
with wild species but with highly improved and inbred cultivated plants, silviculture 
in every field has the great advantage of still being able to work with original basic 
material from which the wild, highly heterozygous types are still obtainable. 

This is even the case with the poplars, a species where breeding — for the reasons 
mentioned below — has made the greatest progress up to the present time. 


But, notwithstanding the above mentioned advantages, the factor time” always 
presents a very important handicap in all silvicultural breeding work. It is quite 
uncertain whether the descendants of two good phaenotypes, even when they do 


_well during the first years, will continue to prosper until maturity, or whether after 


ten, twénty or even more years of very satisfactory growth they will become SUS- 
ceptible to some disease (as for example in Populus brabantica!). Or whether a certain 
progeny which exceeded all others during its early life, is not overtaken and even 
surpassed by them later on (Busse, 1). Or … Thus a number of instances can be cited 


_ which all demonstrate that it is impossible in forestry to judge from what happens 
during part of the life history of the trees. 


dn mn enten Sn ad de 


Neither is it possible in forestry to judge from a first generation, even if it has 
reached maturity, the exact value of a certain strain, the value of which must be 
based on homozygosity for the desired hereditary factors. Indeed generations would 
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be needed for such a judgement and if a tree’s life is conservatively estimated at 60 years 
(for a number of hardwoods it is much more, with oaks for instance 60 years mean ab- 
solutely nothing) it is clear that at least hundreds of years are necessary to obtain good 
results in this way. Therefore forestry must in this respect go its own way and follow 
a course that often deviates much from that taken in agriculture and horticulture. 

In my opinion these deviating ways can be best defined as follows: 

A. Vegetative propagation of material, that already satisfies our requirements for 
quality and growth vigour. 

B. Aimingnotathomozygousstrains but only at an F‚-generation as ideal as possible. 

This can be accomplished by laying out seed orchards of grafted planting stocks 
obtained from a large number of plus trees. The seeds obtained from these orchards 
will produce stands which in accordance with the laws of probability should be of 
high value. Moreover, being composed of many different strains, these stands offer 
the greatest possible insurance against failures, such as those caused by susceptibility 
to diseases or bad growth in advanced age. Everywhere in the stand there will be 
substitutes to take the places of those trees which may fail in one or an other respect. 

C. Heterosis-breeding by crossing of species (Populus, Larix eurolepis, Ulmus 
hollandica, Tilia vulgaris, Platanus acerifolia, etc.). 

It may be important to indicate in this connection another difference between 
breeding work in agriculture or horticulture and in forestry. 

Agriculture aims at a crop of individuals which are genetically as similar as possible, 
which means that every plant of the crop belongs to the strain with the highest yield. 
But in silviculture such objective would in general be a mistake. On the contrary: in 
certain unfavourable years of drought, diseases, insect pests or something else a 
population of many strains shows far more resistance than a stand composed of one 
or only a few strains. In agriculture such unfavourable years no doubt will do much 
harm, but only for one year. But in silviculture, with its long generations, there will 
scarcely be one stand that will not meet such disasters during its life. A homozygous 
stand might possibly perish under those circumstances and the costs of establishment 
and culture, at compound interest, would be lost. This danger is much less if such 
stands consist of a large number of genotypes. Moreover: during the long lifetime of 
such stands they will be thinned regulary and the original thousands of trees will be 
reduced to some hundreds, when the stand is mature. It is therefore possible to 
remove gradually by management all economically undesirable individuals. In other 
words: genetic diversity is more an advantage here than a disadvantage and silvicul- 
ture must try to compose its stands of many strains. The excellent development of 
the poplar in the virgin forests of the bottomlands of the Mississippi are an irrefutable 
proof of this fact. , 

Thorough consideration of the three above mentioned ways for the rapid and 
effective breeding of forest trees will indicate the importance of vegetative propagation 
for the further development of silviculture in this field. Therefore, in connection with 
all breeding work done in this direction, people always seek methods for the vegetative 
propagation of the new forms and of mother trees, to be used for the production of a_ 
controlled F,-generation. For it is vegetative propagation which makes it possible to 
obtain new plants that will give with absolute certainty the same wood production 
on the same site and under same conditions. 
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Without doubt this is one of the reasons why so much has been done with poplars 
and willows along these lines. In those two genera most species can be very easily 
propagated vegetatively. A one year old cutting of 25-30 cm length, pushed into the 
ground up to the last bud, will produce a young tree 4m high and 12-16 cm in 
circumference at breastheight in two or three years. A 25 year old tree can already 
be cut and can yield 2 m? of timber. So poplars are trees exceptionally suitable for 
breeding work and, because their rapid growth surpasses that of every other West- 
European tree species, they are very attractive for this purpose. 

In the field of poplar breeding especially in the Netherlands much work has been 
achieved during the last 20 years. The results obtained here with this species and the 
publications on this subject gave an important — if not the most important — impulse 
to a very valuable international collaboration that resulted in the foundation of the 
International Poplar Commission. This commission forms a section of the FAO and 
includes practically all the countries working on this subject. 

It is my intention to report in a following article on the poplar breeding in the 
Netherlands and on the results obtained in this field up to the present time. 


SAMENVATTING 
Het genetisch werk in de bosbouw, in het bijzonder de populierenveredeling in Nederland. 


I 


In dit artikel wordt als inleiding tot de behandeling van het veredelings- en kruisings- 
werk bij populieren, zoals dit thans in Nederland plaats vindt, vooraf het fundamen- 
tele onderscheid besproken tussen genetisch werk in de bosbouw enerzijds, en in land- 
en tuinbouw anderzijds. 

Oorspronkelijk heeft de bosbouw behalve door invoer van exoten getracht de 
productiviteit van zijn bossen voornamelijk op te voeren door selectieve dunningen, 
daarbij uitgaande van de veronderstelling, dat de bomen in hun innerlijke eigenschap- 
pen onveranderlijk waren. Al spoedig won echter de overtuiging veld, dat een goed 
phaenotype geen voldoende waarborgen biedt voor een duurzame verbetering van 
het ras en dat tenslotte het genotype uitsluitend kan worden beoordeeld. uit de 
_nakomelingschappen. 

Echter wordt er de aandacht op gevestigd waarom het phaenotype in dit geval 
toch wel belangrijk meer zekerheid biedt dan in land- en tuinbouw. Bovendien be- 
‘staat in de bosbouw de mogelijkheid om, nadat meerdere zekerheid is verkregen 
omtrent het genotype, weer op het oorspronkelijke materiaal terug te grijpen. Als 
een 3e voordeel van het bosbouwgenetisch werk wordt dan nog genoemd, dat men 
daarbij niet werkt met over het algemeen zeer sterk ingeteeld materiaal, maar met 
wilde, zeer sterk heterozygote ouderbomen. 

Toch blijft ongetwijfeld de factor tijd hier een grote handicap bij alle veredelings- 
werk. Dit is de reden, waarom in vele opzichten de bosbouw zijn eigen weg zal 
__ moeten gaan, die vaak afwijkt van methoden welke op de andere arbeidsterreinen 
worden gevolgd. Als belangrijkste punten worden in dit verband besproken: 

A. De vegetatieve vermeerdering. 
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B. Geen streven naar selecte, zoveel mogelijk homozygote lijnen, doch uitsluitend 
naar een betere F, generatie. 

C. Heterosis door kruising van soorten, een gebied, waarop de bosbouw inderdaad al 
zeer veel heeft bereikt (Populieren, Larix eurolepis, Ulmus hollandica, Tilia vulgaris, 
Platanus acerifolia, e.a). 

Wat punt B betreft, wordt er in het bijzonder de nadruk op gelegd van hoe grote 
betekenis juist voor iedere bosopstand het voorkomen van erfelijk verschillende 
vormen is en dat het streven in de bosbouw, zelfs ook bij het werken met vegetatief 
vermeerderde clonen, er op moet zijn gericht om zijn opstanden uit een zo groot 
mogelijk aantal lijnen of clonen op te bouwen. Dit vermindert in sterke mate het 
risico van ziekten, beschadigingen, schade door ongunstige weersomstandigheden, 
enz. en staat in verband met de lange levensduur van het bos en met het systeem der 
dunningen. 

Tenslotte wordt teruggekomen op de vegetatieve vermeerdering en aangetoond, 
dat juist hierdoor geslachten als populier en wilg, — die zich op deze wijze zeer gemakke- 
lijk laten vermeerderen — het eerst voor de selectie en veredeling zijn uitgekozen en 
dat men hier reeds het verst is gevorderd. Het Nederlandse populierenwerk — dat de 
stoot heeft gegeven tot een uitgebreide internationale samenwerking — zal in een ver- 
volg-artikel worden besproken. 
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1. INTRODUCTION 


The breeding of cross-fertilized plants offers the most difficult and, therefore, most 
interesting problem for the research worker. It seems as if an important, new method 
of handling these plants is developing, historically probably derived from pedigree 
breeding, and presenting a considerable improvement on the old way of doing. 

In 1940 H. N. FRANDSEN (1) described a procedure for breeding timothy — Phleum — 
without giving a special name to his technique. Two years later TYSDAL, KIESSEL- 
BACH and WESTOVER (4) developed essentially the same method for alfalfa — M. edicago 
—, designating the main topic as „„polycross”. WELLENSIEK (5, 6), in 1947, built up 
a general method for breeding cross-fertilized plants, starting from rye — Secale —, 
one of the main parts of this method being termed „mass test crossing”. 

H. N. and K. J. FRANDSEN (2) have pointed out that the above authors have 
worked independently, while their methods are identical in principle. They preferred 
the name polycross as an international designation. 

Neither FRANDSEN nor TYsDAL went into details regarding the theoretical basis 
for the method, while 1 went just the other way and arrived at the method starting 
from theoretical considerations. 

The purpose of the present paper is to extend this theoretical basis, while a dis- 
cussion of the method in general will close the paper. 


2. THE THEORETICAL BASIS 


In previous papers (5, p. 240; 7) the main problem in breeding cross-fertilized 
plants was indicated as that of distinguishing between the homozygous AA and the 
heterozygous Aa in a population. This can be done by making individual test crosses 
with aa, but in many cases we do not know such a type, while the method is very 


__ laborious. The same purpose can be achieved by open intercrossing of a number of 


AA- and Aa-plants, because the former will not visibly segregate in their progenies, 
while the latter will do so. This open intercrossing was designated as mass test 


‚ crossing. 


For two reasons the above basis fails to satisfy due to excessive simplification. In 
the first place it was supposed that recessive characteristics could always be recognised 
and therefore did not offer any difficulty. This, however, is not always the case. 
Secondly considering only one pair of genes simplifies things greatly, but leaves open 
the question of what happens when more pairs of genes are involved. For a more 


_ comprehensive treatment of these two points further calculations were made. 


AAB X AaBB + AaB + Aap + aaBB + aaBB + aaff. This population contains 


En re 


Let us start from a population of the following composition: AABB + AABÉ + 


all possible genotypes involving two pairs of genes, with the same relative frequency; 
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this simplification, however, does not influence our final conclusions. The problem 
then is how the progeny of each of the genotypes of our population will be composed, 
if we let all the plants intercross freely. ; 

The derivation after elementary mendelian principles is quite simple. First of all, 
we should know the composition of the pollen mixture. Assuming a number of 
4 pollen grains per plant, AABB only forms 4 AB, AAB forms 2AB:E AB, arta 8 
AaBB forms AB + AB + aB + ap, etc. Summation yields 9 AB + 9 AB + YaBB + 
9 ap, or aratio of AB : Af : aB : af. 

The next step is to calculate the composition of the progenies from each of the 
genotypes in the population after pollination by this pollen mixture. 

To give two arbitrary illustrations, we find: 

AABB —> 4 AB (AB + AB + aB + aB)-—>4 AABB + 4 AABB + 4 AaBB + 4 AaBf. 
AaBB — (AB + AB + aB + af) (AB + Af + aB + af) — AABB + 2 AABf 

4 2 AaBB + 4 AaBB + AABB + 2 Aapp + aaBB + 2 aaBB + aaff. 

The results can best be summarized by computting the percentages of the pheno- 
typical groups of double dominant, dominant-recessive, recessive-dominant and 


double recessive, which can be indicated by AB A“ pp, aa’ aapf. 
a a 


We arrive at the following table. 


Pr A B 

ad APB aaB, | aaBB 
AABB —> 100% | 0% | 0% 1 0% 
AABB — 9% | 25% 0% 0% 
AABB — 50 % | 50 % 0% | 0% 
AaBB — Ta 8 25% | 0% 
AaB — 56 19 9, 19 % | 6% 
AopB — 38 % 38 % 12% 12% 
aaBB — 50 % 0% 50% | 0% 
aaBB — 38 % 12% 38 % 12% 
aaps — ZA 2 25% 2550 
z 56 % 19 % 19 % 6 %o 


For simplicity’s sake the values 6.25, 12.5, 18.75, 37.5 56.25 and 56.5 have be Ï 
19, 38, 56 and 56 respectively. ee 


In each column of percentages one value is higher than any other. These four 
values have been printed in boldface and they appear to be very regularly distributed 
over the table. Most important is that these values correspond to a maternal genotype 
in homozygous condition (first column) for which the phenotypical selection has 
been made. 

Let us illustrate this conclusion in more detail and assume that we have 9 plots. 
obtained from sowing the progenies of each of the 9 genotypes of the first an 
after open intercrossing. We select from these plots the one with the highest relative 
frequency of a certain desirable phenotype and find that the mother plant — or mother 
clone — of this phenotype is always homozygous for the desired combination 

It sounds reasonable to expect that similar results will be obtained in populations 
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of any composition. In most cases we do not know anything about the genotype 
for which we select. But by selecting for a certain phenotype we recognize the genotype 
of the mother. This principle is exactly the same as in pedigree breeding of self- 
fertilizers. The difference is that in cross-fertilizers the progenies of the desired geno- 
types have been partly contaminated by undesirable pollen, so that these progenies 
themselves are not desirable. However, this point will be discussed later. 

The question may be raised how a certain percentage of self-fertilization — which 
occurs in most cross-fertilizers — will influence our above results. If we calculate the 
progenies of the above 9 genotypes after self-fertilization, the results are as follows. 


PE | A B 
ALB A zo 
od „PP En aapB 
AABB — 100 ° | 0e 0% 0° 
AABB — | 75 %, | 25 9% 0% ben 
AABB — 0% | 100 °% 0% 0% 
AaBB — | 759 0e 25 %/ o, 
0 ke) /o 0 /o 
AaB — 56 %, | 19% | 19 % 6% 
AapB — 0% | 75 % | 0% 25 % 
aaBB — 0% 09 100 % OL 
aaBfs — 0% 0% | UI DIG 
aapB — 0% 0% | 0 %o 100 % 


This table is remarkably similar to the one for open pollination. By comparing the 
two we conclude that self-fertilization either gives results that are identical with 
those from open pollination or increases — never decreases — the relative frequency 
of the selected class. 

We can make similar calculations as above for top-crossing with different geno- 

types. Without entering into details it can be stated that the results are very similar 
to those obtained with open pollination, if the top-cross parent is heterozygous or 
recessive. If, however, this parent is homozygous dominant for one or more pairs of 
genes, the distinction between certain classes disappears. The ideal top-cross parent 
should be all-recessive. Since usually we do not know such a parent, preference 
should be given to the method of open intercrossing, apart from the fact that this 
method is very much simpler. 


3. DISCUSSION 
The above calculations have demonstrated that the recognition of desirable geno- 
_types by polycrossing has a sound theoretical basis. The procedure is essentially a test- 
cross. This feature has been expressed by the name „mass test cross”, in Dutch : „massale 
proef kruisingen”. I agree with H. N. and K.J. FRANDSEN (2) that the name „polycross”’ 
js more attractive in English, if it be definitely understood that it is meant as a test-cross. 
Therefore I suggest the name „„polycross test” instead of „polycross method”. 
The idea of test-crossing certainly underlies the original work of FRANDSEN (Ì) 
__ with timothy, and also the work of Tyspar et al. (4, 3) on alfalfa, just as it characterizes 
_H. N. and K. J. FRANDSEN'’s (2) research on several grasses. In all these plants use 
was made of clones, so that genotypes could be preserved. However, 1 doubt whether 
the name polycross test may be used for the rye breeding as performed by the 
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FRANDSENS (2, pp. 253-258), since their method seems to be almost identical with 
the remnant seed method. It is typical of the polycross test that it focusses attention 
on genotypes and not on mixtures of genotypes such as families. 

TyspAL et al. as well as the FRANDSENs in their above cited papers have clearly 
demonstrated the practical value of the polycross test. It is very important that 
TyYsDAL and CRANDALL (3, p. 302) found that the high yield of a synthetic variety, 
obtained from seeds of clones selected after polycrossing, was maintained in the next 
generation. They ascribe this to selecting for high „combining ability” and this 
brings me to discuss what this somewhat vague term means. TYSDAL and CRANDALL 
found that the clones with the best performance in the polycross test also were the best 
in combining ability. In my line of thought this would mean that such clones approach. 
homozygosity for the selected character and it might be possible that combining ability 
means identity or at least similarity in genotype for the selected character. This would 
explain a high degree of true breeding of mixtures of such genotypes. 

Since the polycross in itself is not less but also not more than a test and is therefore 
incomplete, the question arises what else has to be done to make it a complete breeding 
method. In connection with this it is natural to ask in what plants the polycross method 
may be applied. I have discussed these questions at length in former publications (see 
especially 5, pp. 256-258) and therefore will only very briefly summarize the main points. 

Testing by polycrossing disturbs the original genotypes. This is why we want a 
method of preserving these genotypes, while the polycross is being applied. In plants 
which bear fruits and seeds more than once, this is no problem and in plants which can 
be vegetatively propagated permanently the situation is still easier. However, a fairly 
large number of cross-fertilizers would then be excluded. This is why the development 
of methods of vegetative propagation for these plants is of the utmost importance. 

In many cases developmental physiology will show the way, but there are as many 
separate problems as there are plants. 

In cases like rye, where only temporary vegetative propagation is possible, the 
availability of short living clones is already of great importance. While part of each 
of these clones is used for polycrossing, the other part can be used for self-fertilizing 
or for pair crosses to maintain the original genotypes. In my former paper (5, pp. 
248-251, 253) IT advocated pair crosses. Whenever self-fertilization is possible, 
of course this latter procedure would be much more promising. If only one or two 
seeds per plant could be obtained, this would do, because we can use a large number 
of clonal plants. A complete scheme of all possibilities was published before (6). 

Without vegetative propagation the polycross test is not entirely excluded, but 
becomes too complicated. We should have to polycross only part of the flowers of 
‚each individual plant, while the other part is used for selfing. 

There is a special application of the polycross, to which I should like to draw 
attention and that is in the method of repeated backcrossing cross-fertilizers, when 
the characteristic to be transferred is recessive. It was indicated earlier (8, p. 252, end 
of $2.1) that individual test-crossing with aa would differentiate between AA and Aa 
but it is clear that polycrossing yields the same result much more easily. 


4, SUMMARY 
1. The polycross test in cross-fertilized plants serves to recognize desirable geno- 
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types of mother plants or mother clones by studying their individual progenies after 
open intercrossing. É 

2. The theoretical basis for this method of testing has been derived. 

3. The applicability of the polycross test depends on the possibility of simultane- 
ously preserving the genotypes of the tested plants. Vegetative propagation is ideal 
for this purpose. 

4. The polycross test can also be applied in backcrossing cross-fertilizers, when 
the characteristic to be transferred is recessive. 

>. Since the polycross in itself is no complete breeding method, but only part of 
it, the term „„polycross test” instead of „„polycross method” is suggested, while in 
Dutch the term ‚„massale proef kruisingen” is preferable. 


SAMENVATTING 
(De theoretische basis voor massale proefkruisingen) 

Massale proef kruisingen, als onderdeel van een rationele methode voor de verede- 
ling van kruisbevruchters, dienen ter herkenning van de voor selectie belangrijke 
genotypen van moederplanten of moederklonen. De werkwijze omvat een massale 
natuurlijke kruising van de in eerste instantie geselecteerde typen, gevolgd door een 
generatieve toetsing door bestudering der individuele nakomelingschappen. Nadat 
reeds eerder de theoretische basis voor deze toetsmethode op de meest elementaire 
wijze was uitgewerkt, is deze basis thans aanzienlijk uitgebreid door berekening van 
de nakomelingschappen der leden ener bifactoriële populatie. Zie de tabel op p. 16. 

Naast de massale proef kruisingen dient een werkwijze te worden toegepast, welke 
de oorspronkelijke genotypen in stand houdt om hiermede na de toetsing verder te 
kunnen werken. Vegetatieve vermeerdering is hiertoe meestal de aangewezen methode. 

Massale proef kruisingen kunnen ook worden toegepast als onderdeel van de metho- 
de der herhaalde terugkruisingen bij kruisbevruchters, wanneer het in te kruisen 
kenmerk recessief is. 

Teneinde goed te doen uitkomen, dat massale proef kruisingen slechts een onderdeel 
van een veredelingsmethode en op zichzelf geen volledige methode vormen, wordt 
voorgesteld in het Engels niet van „„polycross method”, doch van „„polycross test” 
te spreken. In het Nederlands ware de term ‚„massale proef kruisingen” te handhaven. 


Wageningen, Tth October 1951. 
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In considering cotton breeding, STEPHENS (21) has emphasised that it is of impor- 
tance to know in breeding programmes involving the transference of potentially 
valuable economic characters from wild to cultivated species, whether species differ- 
ences are attributed to gene substitution or „eryptic structural differentiation”’, a term 
used to denote chromosome differences so small as not to materially influence pairing 
at meiosis. Thus, if species differences are mainly due to gene substitution, the breed- 
ing problem is chiefly a matter of growing progenies large enough to obtain the 
required combination; ‘but if, on the other hand, the species have small differences 
in the make-up of their chromosomes, it will not then be possible to predict the good 
and bad characters that may be transferred with every differential chromosome 
segment and it may prove very difficult to transfer the good characters only. 

It is, as is pointed out by STEPHENS (21), by no means easy to distinguish in many 
cases between gene substitution and eryptic structural differentiation of the chromo- 
somes. Though in potatoes, the amount of genetical work done is very small as com- 
pared with Gossypium, there is by now a considerable amount of published cytological 
data for interspecific hybrids in potatoes. Some of this work together with unpublished 
observations will be considered in this short paper with special reference to suggesting 
that „eryptic structural differentiation” may have been of importance in the evolution 
of Solanum species. 


L. THE DIPLOID SOLANUM SPECIES (2n — 24) 

(a) Meiosis in species hybrids 

Meiosis has been studied in a considerable number of F, hybrids between different 
diploid species (see Table 1) and in every case, irrespective of the suggested closeness 
or remoteness of the two parent species, has been found to be remarkably regular. 
Twelve bivalents are usually formed and the frequency of occasional univalents is 
no higher than that found in the parent species. Unfortunately, due to difficulties of 
fixation and consequently of obtaining suitable preparations, meiosis cannot be studied 
in stages earlier than first metaphase and it is therefore impossible to see whether 
small structural differences between the chromosomes exist. Further, as potato chromo- 
somes form on an average less than 2 chiasmata per bivalent at first metaphase 
the amount of reduction in chiasma frequency possible within the limits of bivalent 
formation is very limited and may not provide a good quantitative test to detect the 


extent of structural differentiation. Evidence for such differences must therefore be 
obtained by other means. 
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TABLE 1 MEIOSIS IN 24-CHROMOSOME SPECIES HYBRIDS 
4 H No. of 
Material AE EO | Author 
the parents faro 
| | 
MES ribinù X S. stenötomum” EL TXT 12 RyBiN (1933) 
2. S. goniocalyx X S. rybinii . pee 12 se 
3. S. phureja X S. rybinii ee TD 12 nk 
4. S. goniocalyx X S. stenotomum . IES2AR 12 5 
5. S. simplicifolium X S. rybinii. Tee Lee 12 CHOUDHURI (1943) 
6. S. macolae X S. simplicifolium Te 12 SWAMINATHAN (1951) 
Kess chacoense X S.sp. papa chusa” ll Cx T 12 PROPACH (1940) 
8. S. henryi X S. vavilovii El GT 12 Ee 
9, S. parodii X S. infundibuliforme. . (BON 12 CHOUDHURI (1943) 
10. S. rybinii X S. chacoense alike e 12 KooPMANs (1951) 
11. S. rybinii X S. caldasii TE 12 Es 
12. S. rybinii X S. commersonii : ie ® 12 | Ee 
13. S. verrucosum X S. sp. „„papa-chusa” DSE 12 PROPACH (1940) 
14. S. rybinüi X S. verrucosum . . an DAE 12 LAMM (1945) 
BSS VPAUTEJA XS JAMES dT XP 12 EMME (1938) 
16. S. emmeae X S. rybinii Pao 12 25 
17. S. emmeae X S. catarthrum f Bd AE 12 5 
18. S. kesselbrenneri X S. emmeae ... TP, 12 B 
19. S. polyadenium X S. jamesii . PolssceP. 12 PROPACH (1940) 
20. S. verrucosum X S. chacoense D XC 12 
21. S. henryi X S. verrucosum ..…. CD 12 ee 
C — Commersoniana Buk. P — Pinnatisecta RypB. T — Tuberosa RypB. 
D — Demissa Buk. Pol — Polyadenia Buk. Cu — Cuneolata HAWKES 


(b) The occurrence of aberrant plants in the F, generation 


Small and deformed plants have been found by PROPACH (17), KOOPMANS (14), 
BAINS (2) and SWAMINATHAN (unpublished) in the F,-generation from the cross of 
two diploid species. These could be taken as evidence that there are small structural 
differences between the chromosomes pairing in the F,. But, it must be remembered 
that the diploid species themselves are nearly all self-imcompatible and that, there- 
fore, these aberrant plants could be due to effects of inbreeding naturally cross- 
pollinated species when the F, hybrids are selfed. Also, the fact that many F, hybrids 
between two diploid, self-incompatible species are self-compatible means that there 
has been some differentiation of what HARLAND (12) would call the modifier complexes 
_influencing the major genes for self-incompatibility and which may not be connected 

with small structural differences in the chromosomes. HARLAND (11) in addition has 
explained the occurrence of similar unthrifty types in F, progenies of species hybrids 
in Gossypium on the basis of multiple gene substitution. It thus seems that the oc- 
currence of aberrant plants in F‚ progenies, while agreeing with the concept of cryptic 
structural differences, cannot be used as direct evidence for their presence. 


(c) Meiosis in amphidiploids 

By far the best evidence for cryptic structural differences between the chromosomes 
of the various diploid potato species comes from a comparison of meiosis in artifì- 
cially produced autotetraploids and amphidiploids. Thus, like other diploid hybrids, 
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the F‚ S. chacoense X S. rybinii forms nearly always 12 bivalents at meiosis. But, the 
amphidiploid (2n — 48) from this cross does not form any quadrivalents but on an 
average, 23.3 bivalents and 1.4 univalents per cell (mean of 20 cells) at first metaphase, 
the corresponding frequencies in autotetraploids of $. chacoense and S. rybinii being 
3.571v + 16.411 + 1.441 (14 cells) and 3.451v + 16.851 + 0.501 (20 cells) respectively 
(SWAMINATHAN, unpub.). 

The simplest explanation of such a result is that, although the chromosomes of the 
two species are similar enough to pair in the F,, they are sufficiently different for only 
the chromosomes of one parent genom to pair with the other genom from the same 
parent species in the amphidiploid — or, as STEBBINS (19) would say, there exists 
between the chromosomes of the two species ’cryptic structural differentiation’. Owing 
to the low chiasma frequencies noted in potato chromosomes, it is possible that a 
number of potential quadrivalents are realised as bivalents both in the autotetra- 
ploids and the amphidiploid. However, the difference observed in the pairing fre- 
quency between them in the above case is quite significant. But, in cases where the 
two given diploid species are not so distinct as S. chacoense and S. rybinii, eg. $. 
parodii and S. saltense; S. yabari and S. stenotomum, SWAMINATHAN (unpub.) has 
found the amphidiploids to have quadrivalent frequencies similar to that found in the 
autotetraploids. This method can thus be used for deciding whether two forms deserve 
specific, sub-specific or only varietal status. 


IL. TETRAPLOID AND HEXAPLOID SPECIES (2n — 48 and 2n = 72) 
(a) Introduction 


The problem of species differentiation becomes much more compiex when we con- 
sider the tetraploid and hexaploid species since we have to consider the differentiation 
of the two or three genoms in a single species as well as the differentiation between 
species. Consideration must, however, be given to such types, firstly because the cul- 
tivated potato S. tuberosum, is a tetraploid, and secondly because the hexaploid spe- 
cies, S. demissum, has been widely used in breeding for resistance to late blight 
(Phytophthora infestans). So far as practical breeding is concerned, we also have to 
consider the behaviour of pentaploid hybrids — though, as we shall suggest below (and 
see also BAINS and HOWARD), it may in the future be better for breeders to avoid such 
types and concentrate on using tetraploid hybrids. 


(b) S. tuberosum 


There has been much dispute as to whether S. tuberosum is an auto- or an allo- 
tetraploid, but ignoring this controversy, we can note that the two constituent genoms 
are similar enough for them to pair completely in the haploid studied by IVANOVSKAJA 
(13). In triploid hybrids of the type S. tuberosum X diploid species, there is a high fre- 
quency of trivalents at meiosis. In tetraploid hybrids derived from the above crosses 
due to the function of unreduced gametes of the diploid parents, a fairly regular 
meiotie behaviour has also been noted. In two 48 chromosome plants got from the 
eross S. chacoense X S. tuberosum owing to the function of unreduced egg cells of 
S. chacoense, PROPACH (16) found on an average 22.82 and 23.24 bivalents per cell. 


Thus, the two genoms of S. tuberosum, though they may have structural differences 
are similar enough to pair. 
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(c) S. demissum 


This species behaves as a typical allo-hexaploid forming 36 bivalents. Studies on the 
haploid show a maximum association of 1211 + 12. BAINS (2) found in one cell 
lu + ll + 11r. Thus, at least two of its genoms are to some extent rather similar. 
On the other hand, the fact that very few or no trivalents are formed suggests that one 
genom may be different from the other two. Like many other triploids, the haploid 
is completely pollen and seed sterile. 


(d) The pentaploid hybrid- F,‚ S. demissum x S. tuberosum 

The average frequency of chromosome association at first metaphase in this hybrid 
is 0,187rv + 24,51 + 10.2521 (Table 3). It is difficult to know just how the chromo- 
somes from the three genoms of S. demissum and the two genoms of S. tuberosum 
have paired up to form the 24 bivalents observed. 


‘ TABLE 2 SEED FERTILITY IN S. DEMISSUM HYBRIDS 
Cross Seed fertility 
Nolor |Average No 
Female parent Male parent bees No. of seeds| of seeds 
‚ per berry 
EES MEACILSSUD LNA A EN ES dee S. tuberosum 4 108 27 
2. F, S. demissum X S. tuberosum …… …..| 5 4 243 61 
3. (S. demissumX S. tuberosum)X S. tuberosum ss 3 252) 84 
BES VAEMESSUI NEL Re Meet Bd er ae S. rybinii 33 18 0.55 
BRS. demissum Xx S-rybini. …… … …t. S. tuberosum 22 DI (ND 
6. (S. demissumX S. rybinii)X S. tuberosum. | EA 6 547 91 


Studies on the fertility of the F,‚ hybrid and the first and second backcross hybrids 
(see Table 2 as well as Table 13 in BLACK (4)) also do not help much, since the higher 
fertility of the latter may be due to a lower univalent frequency. Comparison with the 
other two hybrids listed in Table 3 could be taken to suggest that the pairing is mainly 
between S. demissum and S. tuberosum chromosomes and not from pairing between 
the two genoms of S. tuberosum and between two of the three genoms of S. demissum. 
It is obvious, however, that the situation is so complex that the study of such penta- 
ploid hybrids are of little, if any, use in considering the differentiation between species. 

Due to the high univalent frequency, anaphase separations in the pentaploid hy- 
brids are very irregular (Figs. l and 2), which is borne out by the chromosome num- 
bers found in succeeding backcross generations (COOPER and HOWARD, 8). No wonder 

then that the inheritance of resistance to blight in such progenies is complicated. It 
may be possible to eliminate the univalents by continued backcrossing and selecting 
for the cultivated type. Where, however, the characters required for resistance are 
carried on a univalent, such a method would defeat its own ends. Hence, it may be 
interesting to see whether univalent formation,can be avoided or minimised by so 
arranging crosses that progeny of even chromosomal numbers are obtained. 


_(e) The tetraploid hybrids, S. demissum X S. rybinii and (S. demissum x S. rybinii) 
_X S. tuberosum 

The idea of crossing S. demissum (2n — 72) with S. rybinii (2n — 24) to get a tetra- 
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ploid hybrid (2n — 48) and then to cross this hybrid with S. tuberosum rather than 
to make the pentaploid hybrid from the cross S. demissum X S. tuberosum was first 
suggested by BLACK (3) as a breeding programme for incorporating the blight 
resistance of S. demissum in cultivated potatoes. THOMAS (23) studied imeiosis in 
BLACK's material and reported that „„chromosome differentiation between these 
related species is not sufficient to affect pairing to any extent”. This presumably 
means that both the hybrid S. demissum x S. rybinii and the triple hybrid [(S. demis- 
sum X S. rybinii) Xx S. tuberosum] form about 24 bivalents at meiosis. 

Using material produced at the Cambridge Plant Breeding Institute, meiosis has 
been studied in these two hybrids, a summary of the results being given in Table 3 
and meiosis in F,‚ S. demissum Xx S. rybinii has also been observed by BAINs (2). The 
formation of about 24 bivalents at meiosis in both hybrids confirms THOMAS’s state- 
ment (Figs. 3 to 6) and is in line with all other cytological results, except those reported 
for haploid S. demissum by BAINs and HOWARD (Ll) and Dopps (9), in showing that 
all genoms in the potato section of the genus Solanum are similar enough for more or 
less complete pairing of chromosomes to take place in hybrids. 


TABLE 3 CONFIGURATIONS AT FIRST METAPHASE IN S. DEMISSUM HYBRIDS 
Chromo- 
N A b Il of 
B „Some No of men verage number per cell o 
(2m) studied en Bivalents (rods-trings) BUR 
1. FE, S. demissum X S. tuberosum . 60 16 0.187 | 24.5(12.19 +12.31) | 10.252 
2. F‚ S. demissum X S.rybinü …—. 48 50 | 0.09 | 229 (15.1 + 7.8) 1.84 
3. (FE, S. demissum X S. rybinii) X | 
S. tuberosum 
PlantijNo: B-O/28R. Sr | 48 80 0 23.25 (16.34 + 6.91) 185 
PlaKteNoxB OA re. ar | 48 30 0 23.33(15.9 + 7.43) (E33 


Whatever the merits of such tetraploid hybrids from S. demissum are for commer- 
cial characters, it is obvious that this method of breeding has on theoretical ground 
an advantage over the pentaploid backeross method in minimising the number of 
aneuploid progeny. It also ensures as much crossing over as possible between the 
S. demissum chromosomes carrying the factors for blight resistance and the S. tubero- 
sum chromosomes carrying the factors for good commercial characters since there can 
be no crossing-over in the univalent chromosomes of the pentaploid hybrids and their 
progeny. 

BLACK (4, 5 and 6) has studied the inheritance of resistance to blight in progenies 
from these tetraploid hybrids. He found a consistent excess of recessive, blight- 
susceptible seedlings and suggested that such unbalanced segregations may in part 
be due to chromosome homologies leading to multivalent formation and double 
reduction. The observations on meiosis summarised above suggests that this expla- 
nation is wrong since multivalents are extremely rare. The more probable explanation, 
__which was also suggested by BLACK (4), is that the excess of recessives is due to dif- 
ferences in the frequency of fusion of different kinds of gametes. The fact that seed- 
setting, though very low in the initial crosses, increases after back-crossing to S$. 
tuberosum (Table 2) indicates that factors contributing to seed sterility are being eli- 
minated. It may be pointed out that these results are similar to those reported by 
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STEPHENS (20) for selective elimination of the donor parent genotype in interspecific 
backcrosses involving Gossypium hirsutum and Gossypium barbadense. STEPHENS has 
suggested that the results are not explicable by interspecific differentiation based on 
freely assorting modifier systems but require some form of internally balanced 
„polygenic complexes”, which may be none other than structurally differentiated 
chromosome segments. 


III. THE PROBLEM OF CROSSABILITY 

So far we have considered only those species of Solanum, section Tuberarium which 
can be crossed directly with S. tuberosum. There are, however, some Mexican species 
like S. cardiophyllum (2n — 36) and S. lanciforme (2n = 24) which are of interest to 
breeders but which it has not been possible yet to cross with S. tuberosum. It might 
be thought that these have genoms very different from those species which can be 
crossed together. However, it seems that it may, in the future, be possible to cross 
all species with S. tuberosum by resorting to multiple crosses. For example, TOXOPEUS 
(24) found that S. antipoviczii can be easily crossed with S. tuberosum through the 
amphidiploid (2n — 72) S. antipoviczii x S. chacoense. Similarly, S. acaule can be 
readily crossed with S. tuberosum through the amphidiploid (2n — 72) S. acaule X 
S. simplicifolium (SWAMINATHAN, 22). S. ballsii, valued for its resistance to the potato 
eelworm (Heterodera rostochiensis} has also been crossed with the cultivated varieties 
through similar means (TOXOPEUS, unpublished). 

The amphidiploid S. acaule (2n — 48) x S. simplicifolium (2n — 24), referred to 
above, forms nearly always 36 bivalents at first metaphase of meiosis, thus resembling 
S. demissum in this respect. The pentaploid (2n — 60) hybrid from the cross between 
this amphidiploid and S. tuberosum also shows a meiotic behaviour essentially similar 
to that of the pentaploid from the cross S. demissum X tuberosum (SwAMINATHAN, 
unpublished). It thus appears that the difficulty in crossing S. acaule and S. tuberosum 
directly is due to some causes other than great dissimilarities between their genoms. 
The same may perhaps also be true for other species like S. antipoviczii and S. ballsii 
which do not eross directly with S. tuberosum. 


SUMMARY 

1. It is suggested that there may exist small structural differences between the chro- 
mosomes of the genoms of the tuber-bearing Solanum species. 

2. For the diploid (2n — 24) species, the best evidence for such small structural dif- 
ferences is obtained from a comparative study of meiosis in amphidiploids and 
autotetraploids. 

3. The problem is more complex in the tetraploid and hexaploid species. Studies of 
meiosis in F, S. demissum X S. tuberosum, F,‚ S. demissum x S. rybinii and the 
triple hybrid [(S. demissum x S. rybinii) x S. tuberosum] suggest that the single 
genom of S. rybinii, the two genoms of S. tuberosum and the three genoms of S, 
demissum are similar enough for their chromosomes to form bivalents. | 

4, From the results of multiple crosses, it appears that species which cannot be 


erossed directly with S. tuberosum may not have genoms very different from those 
found in that species. 


5. The importance of all these studies to problems of 
interspecific hybridisation are considered. 
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SOORTSDIFFERENTIATIE IN DE SECTIE TUBERARIUM VAN HET GESLACHT SOLANUM IN 
SAMENHANG MET DE MOGELIJKHEDEN BĲ DE AARDAPPELVEREDELING 
VAN SOORTSKRUISINGEN GEBRUIK TE MAKEN 


Schrijvers veronderstellen, dat, evenals bij katoen, tussen de genomen van de vele 
knoldragende Solanum-soorten kleine structurele verschillen bestaan, die echter niet 
zo groot zijn, dat ze in kruisingen tussen diploide (2n — 24) soorten de paring tussen 
de chromosomen verhinderen. Door een vergelijkende studie van de meiosis (reductie- 
deling) van amphidiploiden en tetraploiden wordt deze veronderstelling waarschijn- 
lijk gemaakt. 

Bij de tetraploide en hexaploide soorten zijn de structurele verschillen moeilijk 
vast te stellen. Onderzoek van de meiosis van de F, van S. demissum Xx S. tuberosum, 
S. dem. X S. rybinii en van de triple hybride (S. dem. Xx S. ryb.) X S. tub. geeft de 
indruk, dat ook de beide genomen van S. tub. en de drie van S. dem. voor de vorming 
van bivalenten voldoende overeenkomen. 

Er zijn soorten, die niet of slechts met de grootste moeite met S. tuberosum gekruist 
kunnen worden. In sommige van deze gevallen is reeds gebleken, dat langs een omweg 
— via kruising met een andere soort of na verdubbeling van het aantal chromosomen — 
toch de genomen kunnen worden gecombineerd. De kruisingsmoeilijkheden liggen 
dus op een ander terrein dan dat van de paringsmogelijkheden van de chromosomen 
van de verschillende genomen. 
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THE IDENTIFICATION OF PEA VARIETIES IN 
THE SEEDLING STAGE 


F. M. VAN DER VAART 
Government Institute for Research on Varieties of Field Crops, Wageningen 
Received 27. Nov. 1951 


In seed samples, Pea varieties can be identified to a limited extent only. It was 
recently found, however, that closely related varieties can be distinguished by the first 
two leaves of the seedlings. 

These leaves are scales, enclosing the inner parts of the bud when it is pushed 
through the soil during germination. The bud unfolds immediately above the ground 
level and at the time when the leaf in the third node is developed, the scales are very 
characteristic. 

The present article deals mainly with the result of a research on the diagnostic 
value of these scales. 


MATERIALS AND METHODS 


The investigation was limited to the agricultural varieties of Peas grown in the 
Netherlands, and only the most important of those figuring on the 27th Descriptive 
List of Varieties of Field Crops (27e Beschrijvende Rassenlijst voor Landbouw- 
gewassen) will be discussed. 

These varieties are classified in four groups viz.: 

Blue peas: Seeds spherical or nearly so; cotyledons green, showing through the 
colourless seedcoat. 

Marrowfats: Seeds dimpled; cotyledons green, showing through the colourless 
seedcoat. 

Dun peas: Seeds dimpled; cotyledons yellow; seedcoat greenish to dun. 

Maple peas: Seeds dimpled; cotyledons yellow; seedcoat with a brown marbling 
on a lighter colour. 


The groups include the following varieties: 


Blue peas: Marrowfats: Maple peas: 
1 Rondo Ge Zelka.n 12 Gruno 
2 Servo 9 Emigrant 13 Vinco 
3 Unica 14 Ivora 
4 Pluk Dun peas: 
5 Stijfstro 10 Aureool 
6. Parel 11 Hala 

« dn GEKS 


Seedlings can be raised in pots or obtained from the field in a suitable stage; early 


control of the Pea Weevil (Sitona lineatus) being necessary in the last case, since this 
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pest often seriously mutilates the small scales. 
To observe the varietal differences we recommend making shadowgraphs of rows 
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of isolated scales on photographic, or on phototype paper. It is true, that some 
properties of the copied parts are obscured in this way; i.e. lobes may partly overlap, 
concealing the measure of incision between them. But the silhouettes present so many 
characteristics in outline, and are so manageable, that we consider this method 
indispensable. 


MORPHOLOGY OF THE SCALES 


Figures 1 and 2 are transferred from shadowgraphs. Each row represents a choice 
from the available prints of a certain variety, embodying the characteristics and in- 
cluding the variation in form. The following discussion does not comprise descriptions, 
some differences only being pointed out; for in each specific case the evaluation of 
the subtle differences requires experience of the forms in question. 

The scale in the first node is small (Fig. 1) In shadowgraphs the scar of attachment 
is represented by a hollow line sometimes having irregular appendages torn from the 
stalk. 

Blue peas: The scales may be nearly rectangular and 3-toothed (fig. 1 nr. 7) or 
tending to be more or less triangular when the central tooth is more pronounced. 
(Cf. 5 and 1, 2, 3, 6). The teeth may be finer (3) or stronger (2). In nrs. l and 6 the 
lateral teeth are often missing. In most varieties the base is as narrow as the scar; 
in nr. 5 it is sometimes wider. 

Marrowfats: The base is always wider than the scar. Nrs. 8 and 9 mainly differ in 
size. 

Dun peas: The first scales differ in being rounder (11) or more triangular and strongly 
toothed (10). 

Maple peas: Nrs. 12 and 13 have ovate to cordate scales with often inconspicuous 
lateral teeth; nr. 14 has bigger, triangular teeth. 


The second scale (fig. 2) is broad and cleft in three; it is much broader than the 
scar. In most cases the lateral lobes strongly resemble stipules; the central one is 
lanceolate and rarely bears a leaflet and a small tendril indicating that the scale is 
homologous with the normal pinnate leave with stipules (cf. nr. 11, the 6th scale). 

Blue peas: The lateral lobes may be rather narrow, angular, auriculate and scarcely 
touching the central lobe; the base then being nearly truncate (3) or more tapering 
_ (6, 7). In other varieties the lateral lobes are broader, less angular and partly over- 
_ lapping the central one. In these cases the base is slightly cordate (1, Ze) 
___Marrowfats: The scales of nr. 9 resemble the type of Blue Peas with the lateral lobes 
“overlapping the central one; nr. 8 has a more pronounced cordate base. In size too 
_ there is a difference. 

_ Dun peas: The central lobe is almost completely hidden. In nr. 10 the base is more 
__cordate than in 11. 

Maple peas: The central lobe is less covered than in the Dun peas. The scales of 

the three varieties do not show sufficient differences. 


ZA 


DiscUssION 
Most varieties examined are characterized by differences in one or ee their 
scales. By using only shadowgraphs the identification of the varieties of Blue Peas 
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proved to be possible with the exeption of the varieties Unica and Pluk, which can 
not be distinguished; not in the seed or seedling, nor at any other stage of develop- 
ment. 

The differences observed between the two Marrowfats may confirm a provisional 
identification based upon seed characters, which do not always furnish conclusive 
evidence. 

The Dun peas Aureool and Hala are easily distinguished by the colour of the hilum, 
which is light in Aureool and black in Hala. Therefore, in practice, the scales will not 
be included in the identification. 

In the Maple Peas only Vinco has a light hilum and therefore will not be confused 
with Gruno and Ivora, which have dark ones. The last named varieties can not be 


distinguished by the seed; but here the scales of the first node are different. 


On the whole it may be concluded that the identity of a sample can be ascertained 
by aid of the scales. Nevertheless it must be remarked, that the variation in scale form 
within one variety makes it difficult to judge the purity of a sample. It is very likely, 
that admixtures will be overlooked. 


SUMMARY 


The first two scale leaves formed by Pea seedlings are very useful for identification. 
Methods of investigation are described, and the forms, occurring in 14 agricultural 
varieties grown in the Netherlands, are discussed. 


SAMENVATTING 
Rasbepaling bij erwten aan de kiemplant 


De twee schubben, die als eerste bladeren aan een erwtenkiemplant worden ge- 
vormd, leveren waardevolle kenmerken op voor rassenonderscheiding. 

Om de vaak geringe vormverschillen goed te zien is het noodzakelijk van een aantal 
tot het ras behorende kiemplanten schaduwbeelden van de schubben te maken op 


_ fotografisch- of op lichtdrukpapier. 


Fig. 1 geeft de omtrekken weer van de eerste schubben, zoals die voorkomen bij de 
Nederlandse landbouwerwten; Fig. 2 geeft die van de tweede schubben. 
In het bijzonder daar, waar zaadkenmerken onvoldoende verschillen opleveren, is 


de kiemplantenmethode bruikbaar voor de rasbepaling. Zo bleek het o.a. mogelijk 


om de Ronde Groene Erwten te onderscheiden met behulp van de schaduwbeelden 


__alleen. Slechts de rassen Unica en Pluk toonden onderling geen verschillen. 


Door enige variatie in schubvorm binnen de rassen is de beschreven methode echter 


_ niet nauwkeurig genoeg, om daarmee rasvermengingen met zekerheid te kunnen 


_ vaststellen. 

2 LITERATURE 

4 Rijkscommissie voor de samenstelling van de Rassenlijst voor Landbouwgewassen. 27e Beschrijvende 
p Rassenlijst voor Landbouwgewassen, Wageningen 1952. 
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AND DERRIS MALACCENSIS 


1. VARIATION AND THE ORIGIN OF THE CULTIVATED MATERIAL 
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formerly Head of the Botanical Institute and Division for Perennial Crops of 
the General Agricultural Experiment Station, Bogor (Buitenzorg), Indonesia 
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INTRODUCTION 

The genus Derris belongs to the tribus Dalbergieae of the Leguminosae. In literature 
about 25 species are mentioned, distributed over the tropical regions of Asia and East 
Africa. All species are woody perennials, mostly climbers. 

The species elliptica and malaccensis occur in South Eastern Asia and in the Malayan 
Archipelago. They are distinct from all other species in having a tongue at the base 
of the standard of the flower. In habit they are much like the related and well known 
ornamental climber of the temperate zone, Wistaria sinensis. 

Both species differ from each other in a series of characters none of which taken 
alone is diagnostically decisive. In many cases it is a matter of taste as to which species 
a given plant should be assigned. For this reason much can be said in favor of creating 
one species with two subspecies as is done by some taxonomists. In wild condition 
plants of both species are growing from sea level up to 1500 m high in the mountains 
and they are often found in the same localities. 

Experiments show that they can interbreed and one wonders, what might be the 
mechanism that prevents the mixing up to these two groups of plants into one popu- 
lation. Plants of elliptica are more frequent than those of malaccensis, at least in Java. 

In every village people grow some plants for the roots, which contain a large 
quantity of substances toxic to fish and to many insects. Both these qualities were very 
important to man in remote times, and therefore it is higly probable that these plants 
have been in cultivation for ages. 

The active substances are exclusively localized in the roots and can be extracted by 
ether. The most important one is rotenone, which can be separated in pure, crystal- 
lized condition. Apart from rotenone the roots contain a number of other active 
principles closely related to rotenone. On isolation their structure seems to change for 
they lose their insecticidal value. Such substances are toxicarol, derride and degueline. 

The effectiveness of the roots is very variable, according to the variety. To a large 
extent this effectiveness is correlated with the rotenone content. However, some 
varieties containing 5 % are as valuable for the eontrol of insects as others containing 
BZ Therefore the former must contain in addition quite a quantity of these other, 
related toxic substances. s 

For this reason rotenone content alone is not a reliable measure of the insecticidal 
value, though in most cases it gives very useful indications. 


THE ESTABLISHMENT OF DERRIS AS A PLANTATION CROP 
Until 1930 derris was only cúltivated as single plants near the houses, all kinds of’ 
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fruit-trees being used for support. In fact, cultivation of this crop was forbidden by 
law, to prevent eradication of fish by too intensive use of the roots. 

There was in those times a small export from Singapore of roots collected in the 
villages and the jungle of Malacca, but the insecticidal value of this product was very 
low. It had to compete on the market with roots of some species belongingto the genus 
Lonchocarpus that grow wild in the Amazonian regions of Brazil and Peru (cube or 
barbascoroot). These roots were collected in the same way and possessed the same low 
content of active substances. 

However, around 1930 several plantation companies influenced by the slump in the 
big estate crops and encouraged by the quickly rising demand for insecticides harmless 
to man and his domestic animals, planned to cultivate derris on a large scale. 

It was expected that the roots of special varieties to be cultivated should contain on 
an average 8 to 10 % rotenone and that such a standard product of very high quality 
could get a place on the market only when offered in quantities meeting the demands 
within not too many years. This estate derris had to enter into competition with 
synthetic insecticides. The possibilities of this substance lie mainly in the control of pests 
of horticultural crops on which the residual effects might be harmful to the consumer. 

For this reason it was advisable to start with large plantations as soon as possible 
and not wait for the results of elaborate experiments with varieties and all kinds of 
cultural methods. As a derris plantation has to be harvested within two years after 
planting, there is, however, ample opportunity to make use of new experiences at short 
notice. Nevertheless one had to lay out in the beginning a large acreage with very 
little experience, knowing that after some years it would be quite apparent that the 
methods and the varieties used at the start were not the best ones by far. 

At the beginning it was already common knowledge that there are many derris 
varieties strongly differing in the composition of their roots. The first problem there- 
fore was not only to procure a large quantity of plant material but to find a large 
_ number of plants with a high percentage of rotenone. 

Derris is propagated by woody cuttings, 30 cm long and with a diameter of at least 
_0.5 em. On the field the plants are grown at distances of about 50 x 50 cm. Per ha one 
_ needs 40.000 rooted cuttings or 60.000 to start with. 

When planted especially for the production of cuttings, derris is trained on fences. 
_ Such plantations produce material for at least a tenfold acreage yearly. At harvest 
_ from the branches of a normal plantation a very large quantity of cuttings can be 
_ obtained; once the plantation is established it is an easy thing to enlarge its area. 
_However, to begin with there were only the plants cultivated in the villages as a 
source of cuttings. It goes to the credit of MAAs (2), the then agricultural advisor of 
_ the Government Plantation Company, to have started the sampling and the study of 

the quality of this material. 
__A survey was made in the wide surroundings of two estates, one in the western and 

one in the middle part of Java. Of every plant found, a small quantity of roots was 
collected and with the aid of a quick colorimetric method the content of active 
substances could be estimated roughly. Several hundreds of valuable plants were 
propagated and studied under separate numbers. Later on, it became obvious that 
all these clones belonged to a few types, the plants of one type representing to all 
_appearances one large clone. 
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The first years had to be mainly used for the production of cuttings, but during that 
time there was a possibility to acquire some experience with cultural techniques on a 
small scale. 

In this way from a practically wild plant an estate crop was made in the course of 
a few years. In Java and Sumatra the area planted to derris increased from 240 ha in 
1935 to 10.000 ha in 1941. During the war everything was harvested and no new 
plantations were laid out and as a consequence in 1947 there was not a single hectare 
of regular derris plantation to be found. 

Fundamental studies with Derris were initiated at an early time by the Economic 
Garden and by the Botanical Laboratory of the General Agricultural Experiment 
Station at Bogor, Java. 

In the first place from many parts of the Archipelago cuttings from wild and cultivated 
material were collected and planted in the garden to enable a study of the variability 
of both species at large. Secondly the prospects of cross-breeding were studied and on 
account of the poor results of this work a start was made with cytogenetic investi- 
gations. 

The war and its aftermath put a very untimely end to all this work and as [ cannot 
continue these studies, publication of the results and of some preliminary conclusions 
seems appropriate. 


With a new crop the breeder meets a special situation, not known by his colleagues. 
With old crops breeding work has developed gradually; from ancient times, selection 
by the environment and by man has been in operation. In most cases there is a firm 
background of agricultural experience and fundamental botanical studies on varia- 
bility and on the biology of seed formation. With a new crop there is no agricultural 
experience or only very little and no fundamental knowledge at all. The only thing the 
breeder knows with reasonable certainty from analogy with older crops is, that there 
must be a great variation somewhere in the world and that among the variants there 
will be good ones and bad ones from a planters point of view. 

In general he finds himself in a favourable position as he has a fair chance to produce 

greatly improved varieties within a comparatively short time and the results of every 
fundamental study are of direct importance to the breeding program proper. 
In the beginning one is terribly behind in knowledge and as a consequence it is 
imperative to start basic work on breeding methods and on the sources of variability 
as soon as the cultivation of a new crop is planned. In fact the results of this initial 
work are in many cases of major importance for a successful establishment. 

In its turn the extent of fundamental research that can be done depends on the 
importance of the new crop in question. In this respect there might develop a „circulus 
vitiosus”” and the solution of the difficulties has been in those years the establisan 
of a special fund by the then Netherlands East Indies Government to finance fun- 
damental work with every new crop that might be of some importance sooner or later 
Once the basic facts are known the possibilities for further research can be estimated. 

In this way fundamental work on a large number of crops was stimulated in all 
directions, the most important ones being Derris, Aleuritus montana, Amorphophall 
Cymbopogon nardus (citronella grass) and cloves. dn ee 
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THE VARIATION OF CULTIVATED DERRIS 
In the course of years a large living collection of plants from many parts of Indonesia 


‚and especially from Java and Sumatra was established. However, the number of 


morphologically different types appeared to be relatively small, the plants of one type 
being so strikingly alike that they might represent a single clone. Though impossible 
to prove, this suggestion is very probable as the plants belonging to one type in most 
cases are cultivated in a more or less restricted region. 

Plants of the „wulung” type are found in the western part of Java and in the 
southern half of Sumatra, the „tapos” and the ‚„putih” type are restricted to West 
Java. The small islands Alor and Tanimber in the eastern part of Indonesia and the 
lake district in the south eastern part of Celebes each have a very distinct type of their 
own. 

From the middle and eastern part of Java the majority of cultivated material 
belonged to the type „„pantu”’, which was represented also among the few samples sent 
from many other islands. Curiously it did not occur in the large collections from the 
western part of Java and from Sumatra. On the contrary a very restricted area of 
cultivation seems to yield the type ‚‚ngawi’”’, which was sent from two villages in the 
teak district near Madiun in eastern Java. 

A very rough sketch of these distributional areas has been drawn in figure 1. 
Unfortunately nothing is known about the occurrence of these types in Malacca, 
while more intensive collecting on the large number of small islands of the eastern 
part of Indonesia would reveal without doubt the existence of many other distinct 
types with restricted areas. 

From this survey it is apparent that from derris many locally cultivated types 
(clones) are in existence. This crop therefore must have been taken into cultivation 
at many places out of the local wild population. 

Cuttings of these clones must have been spread by man and chances are that the 
present distribution is some expression of the intercourse of man in remote times. 
Such evidence should, however, be handled very critically, as the establishment of one 
type may have prevented the spreading of another to a certain extent. In ancient times 
human populations were divided into isolated communities much more than nowadays 
and therefore it is possible, that in those days many local types were in existence that 


__have disappeared by the spreading of other clones in recent times. 


With reference to cultivated derris, Java is separated into two parts by a relatively 
sharp border line. It happens that this line is also the boundary between two languages: 


2 the sundanese and the javanese. Moreover the wild flora contains many species which 
_invaded the western part of Java from Sumatra, but were unable to penetrate the 
middle part of this island for some reason. It seems probable that the same cause 


_underlies this peculiar distribution of cultivated derris of some elements of the wild 


}- 


the flower. To all appearances these plants have a common origin, and hence must 


_flora and of the development of two distinct but closely related languages. 


Except from Sumatra and West Java the „„pantu” type has been collected from all 


„parts of Indonesia and also from Cochin China and Cambodia. 


More than 200 samples have been studied in detail without finding any morpho- 


logical differences save a very slight variation in size of a tiny red spot on the keel of 


belong to one clone. This type probably originated somewhere and from that place 
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Fig. 1. DISTRIBUTIONAL AREAS OF SOME CULTIVATED TYPES OF DERRIS 


xX_ places where „„pantu”’ plants were collected 
— western border of the area of the „„pantu” type 
--- area of the „„wulung” type = 
© in West Java, area of the „tapos” and ‚„putih” types in Celebes, Alor and Tanimber, see text 


Verspreidingsgebieden van enkele gekweekte typen van Derris 
X_plaatsen waar planten van het „pantu”’ type zijn verzameld 
— westgrens van het areaal van „pantu”’ 

=-- gebied van het „wulung” type 


© in West-Java het areaal van het „tapos” en het „putih’ type, in Celebes, Alor en Tanimber, 
zie tekst 


it has been spread over a large area from Cambodia to New Guinea and maybe 
further west and east. 

An interesting problem is why this „pantu” clone has been distributed over so large 
an area whilst the distribution of other types is more or less restricted. It might be that 
it originated in the abode of some seafaring people as e. g. the Buginese in the southern 
part of Celebes; it might also be that the Chinese have been instrumental. It is a fact 
that at all places where the Chinese cultivate pepper they also plant some derris for 
the control of noxious insects and these people have cultivated pepper in all parts of 
south eastern Asia and Indonesia for some 4000 years. 

It seems quite probable that derris is one of the oldest plants cultivated by man in 
these areas and that it was already planted in a period that people lived from hunting 
and fishing and the cultivation of food plants was unknown. Therefore a study of the 
distribution of local derris types might be of some help in ethnological studies though 
for this purpose collecting has to be done very much more in detail. 
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In most cases during collecting a small root sample was added to the cuttings, so 
from the beginning something was known about the variation of the insectidicidal 
value. A rough classification could be made and in general these provisional data 
could be confirmed later on, though there were large deviations indicating some 
influence of the age of the roots and of the growing conditions. 

In general the amount of active substances of the cultivated material was high, the 
rotenone contents varying from 5-12 % of dry weight. On the same field the composition 
and the weight of the roots of single plants of the same clone are so variable, that the 
clones can only be compared in carefully planned varietal experiments. Such an 
experiment was laid out shortly before the war in Bogor with a very large number of 
clones, belonging to six morphologically distinct types only. 

As expected the data obtained from the clones of one type were strikingly alike and 
very different from those derived from another type. Table 1 gives the means per type 
‚ for the production of air-dry roots (chipped), rotenone contents and the production 
of rotenone. 


TABLE Ì. PRODUCTION OF 6 TYPES (CLONES) AT BOGOR, JAVA 


Air-dry chips Rotenone % of Rotenone 
Type | in q per ha dry weight q per ha 
| | 

ER edn. aoe Ar 17 | 8.3 0.64 
EFAWACTeepIND . « … a „az 8.7 10.2 0.89 
winde A eed | 10.3 84 0.87 
nantes 13.6 18) 1.07 
Des ee Ane er | 123 12: 1.38 
EE en EN | 24.5 9.3 2.28 


The rotenone content of all clones is high and at this level the differences are of 
small importance only. The fact is that before use talcum has to be added to the ground 
derris roots until a percentage of 0.51 is reached and the insecticidal value of such 
a powder obtained from a 10 % root is lower than that obtained from a root with 
5 % rotenone. The optimal percentage seems to be around 8. Rotenone, however, is 
extracted for certain other purposes, and then every increase in content means a gain. 

The results of this experiment strongly indicate the great possibilities of improving 
the production of roots, the more so, when we realize that the plants taken into 
_ cultivation were selected from the wild population only for the potency of their roots 
_and for nothing else (see next chapter). 
The fact that six random clones show such impressive differences is most encouraging 
_It means that very probably clones exist, that are even more productive than the type 
_„ngawi”. However, it is questionable whether — even on very intensive exploration of 
_many small islands — more than a hundred distinct cultivated types with a minimum 
_ rotenone content of 8 % can be collected. This is a small number when characters are 
_ taken into consideration for which this material never has been selected. For this 
reason the breeder might need the wild population as a source of variation. 
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THE WILD POPULATION AND ITS VARIATION 

A priori the possibility was considered that some of the derris plants growing wild 
might have escaped from cultivation, therefore collecting was started in a thinly 
populated district around the Genteng bay, south of Sukabumi in the western part of 
Java. 

Derris plants need much sunshine for their development, therefore they are common 
on the banks of rivers and edges of clearings. The plants may climb very high in the 
trees and branches may creep for large distances over the surface of the soil before 
they find support. However, these branches do not root and derris plants do not spread 
vegetatively in that way. 

Often plants producing pods and seedlings are found, but the chances of the 
seedlings to grow out are small, for usually light conditions in which they find them- 
selves are very unfavourable. As a consequence large derris plants are never found 
close together. 

The most common way of spreading may be by branches carried downstream by the 
river, which land and root somewhere on the banks. Following this line of thought 
collecting was started along the banks near the mouth of the river Tjikarang, there 
being a chance to find a very variable population, representing the whole variation 
of its basin. 

Over a distance of 1 km on both sides cuttings of all plants (ca 100) were collected 
to be raised in the experimental garden. Only very few of these plants were identical; 
all others differed in numerous characters as: number of leaflets per leaf, shape and 
dimension of the leaflets, hairiness of the leaf, colour of the developing young leaf, 
hairiness and colour of the young shoots, dimensions and colour of the flowers, fruit 
setting, number of seeds per pod, etc. 

Later on thirty plants from the mouth of the river Roban in the neighbourhood of 
Pekalongan were collected and besides a small number from many other places. All 
these plants too were different. 

These wild plants, numbering about 400, had one property in common viz.: the 
amount of active principles of their roots was very low. The percentage of substances 
extractable by ether did not amount to more than 1-2 % of the dry weight; though 
the rotenone content was not determined it could not have been higher than 0.5 %. 

The fact that high quality derris is cuitivated is a proof, that in the wild population 
also such plants must occur, but they must be rare, for among the 400 plants they 
have not been encountered. 

Possibly in remote times they were of common occurrence or at least more frequent 
than nowadays. These plants might have been used very freely and to such an extent 
that they disappeared from the wild population. Growing more and more scarce at last 
people were compelled to plant them near their houses, and take derris into cultivation. 

It might also be that valuable plants never have been more frequent than they are 
now. The fact that these rare plants have been noticed deserves an explanation and is 
understandable only, when we assume that roots of all plants can be used for fishing 
purposes. Then in the course of time from millions of plants roots have been collected 
and there is no doubt that the high quality individuals have been noticed at once for 


the thick milky juice oozing out of their roots on torsion, the oth ê 
, ff E] er one 
nothing of the kind. s producing 
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There is the third possibility, that in special areas plants containing much rotenone 
are rather frequent. This supposition has to be discarded because of the mere fact, that 
so many local cultivated types are in existence. 

Though I cannot adduce decisive evidence in its favor Ll am inclined to think the 
second supposition to be the right one. The cause of the rare occurrence of high 
potency of the roots can only be understood when much more’of the genetics of the 
chemical composition is known. 

Much the same situation is encountered with the clove tree where the wild popu- 
lation does not contain plants with a high percentage eugenol in their leaves and 
flower buds. It should be interesting to study this question in other crops cultivated 
for long periods of time for special substances such as is the case with many pharma- 
ceutical and aromatic plants. 

Whatever may be its history, the cultivated clones are selected out of the wild 
material for the activity of their roots only and for no other property. Therefore 
cultivated derris is a pure random sample out of the wild population for every other 
character than the composition of the roots. 

In the foregoing chapter root production is considered but there are other characters 
that might also become important in derris cultivation. As with all small crops 
suddenly cultivated on a large scale one can expect all kinds of pests and diseases to 
develop in due time. Such a disease has already made its appearance in the moist 
western part of Java. Planting of the ‚„wulung” type had to be stopped in that region 
due to a heavy attack of the leaves and young shoots by Ustilago derrides. Another 
disease developed on the young cuttings of the ‚‚ngawi’’ type and caused a heavy loss. 

If among the relatively small number of cultivated types no resistance to these and 
the diseases which may crop up in future will be encountered, recourse will have to be 
taken to the wild population as an inexhaustible source of variation. 

However, this would have no use if these wild plants cannot be bred to the cultivated 
clones, so that the toxic properties of the roots cannot be combined with resistance 
to disease or whatever valuable character the wild plant may possess. 

For this purpose a survey of the possibilities in this direction has been made and the 
results of this work will be discussed in the next chapter. 


SAMENVATTING 


STUDIES T.B. V. DE VEREDELING VAN DERRIS ELLIPTICA EN DERRIS MALACCENSIS 


1. Variabiliteit en de herkomst van het gekweekte materiaal 

Beide soorten zijn lianen en gelijken in habitus veel op de bekende blauwe regen 
(Wistaria sinensis). Ze komen in Z.O.-Azië en de Maleise Archipel overal veelvuldig 
in het wild voor en worden in de dorpen sinds oeroude tijden op de erven gekweekt 
voor de wortels, die een sterk visbedwelmende werking bezitten. 

Omstreeks 1930 werden plannen gemaakt dit gewas op grote schaal op onder- 
nemingen te planten, in verband met de sterk insecticide werking van de gemalen 
_wortel. Speciaal in Amerika was de belangstelling voor dit product groot, omdat 
derrispoeder voor de mens en zijn huisdieren onschadelijk is. De werkzame stof is in 
_ hoofdzaak rotenon. 
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Derris wordt door stekken voortgeplant en daarvan heeft men er voor de beplanting 
van 1 ha omstreeks 60.000 nodig. Daar het aantal in de dorpen gekweekte planten 
slechts gering is, en voorts lang niet al deze planten een hoog rotenongehalte hebben, 
heeft men eerst enkele jaren plantmateriaal moeten kweken. 

Reeds dadelijk is met voorbereidend onderzoek voor de veredeling een aanvang 
gemaakt. Over de gehele Archipel, maar speciaal op Java zijn stekken van gekweekte 
planten verzameld en daarbij bleek, dat hier in sterke mate van locale rassenvorming 
sprake is (fig. 1). Sommige typen komen over zeer grote gebieden voor, andere over 
kleinere en men kan vermoeden, dat bij verder zoeken vele zeer locale, tot een enkel 
klein eiland beperkte, typen zullen worden gevonden. 

Daar Derris ten behoeve van de visvangst zeer vroeg door de mens in cultuur zal 
zijn genomen, zal de verspreiding van de locale rassen zeer wel een samenhang kunnen 
vertonen met de wijze, waarop de vele eilanden door de mens zijn bevolkt. 

Zoals uit tabel 1 mag blijken verschillen de enkele typen, die nader zijn onderzocht 
behalve in rotenongehalte ook sterk in wortelproductie. Er is alle reden te veronder- 
stellen, dat bij onderzoek van meer locale typen nog hogere producenten zullen kun- 
nen worden gevonden. 

Op vele plaatsen zijn stekken van in het wild groeiende planten verzameld. Onder de 
omstreeks 400 nummers van de levende collectie was er bijna geen enkele plant vol- 
komen identiek aan een andere; in één opzicht waren al deze planten echter gelijk: ze 
bevatten slechts zeer geringe hoeveelheden rotenon. 

Daar de door de oude bewoners in cultuur genomen planten uit de wilde populatie 
moeten zijn gekozen, kan men verwachten dat in het wild, maar dan zeldzaam, ook 
hoogwaardige individuen voorkomen. Deze zeldzame planten zijn op geen enkele 
andere eigenschap dan op hun waarde voor de visvangst uitgezocht en vormen tezamen 
voor elke andere eigenschap een willekeurig monster uit de wilde populatie. Het wilde 
materiaal is daarom voor de veredeling van waarde, omdat daarin met kans op succes 
kan worden geselecteerd op hoge wortelproductie en weerstand tegen ziekten en plagen, 
die zich in de grote aanplanten reeds beginnen voor te doen. Slechts dan hebben deze 
wilde planten voor de veredeling waarde, als door kruising deze goede eigenschappen 


kunnen worden gecombineerd met een hoog gehalte aan werkzame stoffen in de 
wortel. 


LITERATURE 


Is hee K., Selectie en landbouwkundig onderzoek bij Derris. Bergcultures 12 (1938): 


2 de en J. A, De cultuur van Derriswortel (akar toeba). Bergcultures 9 (1935): 1139-1154 


3, SPOON, W. en Toxor. H. J., Derriswortel. In „De Landbouw i i ipel”’ 
en uw in den Indischen Archipel” III 


í Us, H.J, Herkomst, vormenrijkdom en veredeling van enk ultu 
f 5 ed 9 ele onzer cultuurgew. 
Natuurwetenschappelijk Tijdschrift voor Nederlands Indië 101 (1941): 19-30. Et 


42 


Euphytica 1 (1952): 43-48 


SOME OBSERVATIONS ON THE INFLUENCE OF THE 
LENGTH OF DAY ON THE LEAF GROWTH 
OF RED GARDEN BEETS 


O. BANGA 
Institute of Horticultural Plant Breeding, Wageningen 
Received 4. Jan. 1951 


CONTENTS Pass 
EEE ee ete ee 43 
etimeof planting and growthrate. ……...........t ow. 43 
Eea BROWN oee re en a en eo  À4 
en oe ian a 4] 
NEE Se der Are om rd] 
Eet ee en tart d® 


1. INTRODUCTION 


As a by-product of a series of variety trials some observations of a more general 
character were made. Together with the results of some additional experiments, which 
were also made on a field experiment basis, they may form an introduction to a 
physiological analysis of the behaviour of beet varieties under different growth 
conditions (1). The results will be reported in some articles, of which this is the 
first one. 

The trials included many varieties and strains. For clearness, however, the presen- 
tation of facts and the discussion will be restricted as much as possible to one strain 
of Flat Egyptian only (EgF-S& G). Other varieties or strains may differ somewhat 
from this strain, but the general tendency is the same. 


2. TIME OF PLANTING AND GROWTH RATE 

One of the first things noted was that the growth rate of the root in different parts 
of the season is not the same. In 1946 two randomized block experiments were 
_ made (indicated by 46D and 46E). 


d In 46D the seeds of the same varieties were planted on May 15, June 5, June 26, July 17 and 

August 7; all the plants were harvested on October 12. In 46E all the plots were planted on May 15, 
but harvested successively on July 25, August 8, September 4, September 26 and October 17. The 
_ number of replications of each differently treated plot was three. The number of plants per plot was 


SIXty. pe 

The results are presented graphically in fig. 1. The average root weight per plant, 

_ the average foliage weight per plant and the average foliage weight per 100 grams of 

‚root were set out against the number of days between planting and harvest. The 

_ curves show the development of these weights in 46E. The bars drawn with broken 

_ lines represent these weights in 46D. 

After 112 days (— after September 4) the growth rate of the root decreases. One of 
the causes may be the ageing of the roots, but that the time of the season plays an 
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important part is seen by comparing the results of the experiments 46D and 46E. If 
planted on June 5 the root weight in 129 days was not less than if planted on May 15. 


The roots planted on May 5 in 46D were, when harvested in October, larger than those in 46E, 
because during a part of the season the first planted plots of 46D were not surrounded by other plots. 


When planted on June 26, the root weight in 108 days was approximately half that 
when planted on May 15. When planted on July 17, the root weight in 87 days was 
1/, of that which was reached when planted on May 15. Therefore the time of the 
season must influence the growth rate of the root, independently of its age. 

The average foliage weight per plant has a maximum in the period between 71 and 
94 days from planting, that is between July 25 and August 17 (fig. 1). This is a pheno- 
menon generally found with beet plants. Nearly always there is a reduction of the 
foliage weight per plant in the first half of August. A. E. H. R. BOONsTRA established 
this fact with some sugar beet strains (2). We found it in our experiments with flat, 
round and long red beets (1). 

Under Netherlands conditions it is always in this period, with a fluctuation of a few 
days, that the reduction of the foliage takes place, independently of the time of planting. 

In the middle part of fig. 1 it can be seen, that the late planted beets in 46D have 
made very little foliage. But in the upper part of fig. 1, in which the average foliage 
weight per 100 grams of root is shown, we see, that the relation between the quantity 
of foliage and the quantity of root which have been formed is nearly constant for the 
different parts of the season in which the plants have grown. Only when planted on 
July 17 there is relatively less root than foliage. When planted on June 26 the root 
weight in 108 days is very much behind the same when planted on May 15. But the 
relation between foliage and root is in both cases approximately the same. This 
suggests that the relation between the foliage and the root is more or less constant, 
independent of the time of the season, if only the plants are not too young. This would 
imply that the root cannot grow well if there is any obstacle to development of the 
foliage, and, reciprocally, that the foliage does not develop if the root does not. 

Which of the two is hindered in its development in the latter part of the summer? 


3. DAY LENGTH AND LEAF GROWTH 

The average foliage weight per plant can be considered as comp osed of two factors: 
the average number of leaves per plant and the average leaf weight. 

These two factors run in 46E as is indicated in table 1. 


Ld 
TABLE 1. AVERAGE NUMBER OF LEAVES PER PLANT AND AVERAGE LEAF WEIGHT IN THE SUCCESSIVE 
HARVESTS OF EXPERIMENT 46E 


Daten of harvest A mke ae | 7-25 | 8-17 | 9-4 | 9-26 | 10-17 
ED OENE ENNE CT TE 
Av. number of leaves . ...... 11.9 13.1 14.7 16.2 

Av. leaf weight (8)... | 14.3 14.0 9.3 8.0 hein 


The number of leaves is increasing in this case during the season till September 26. 
Then it decreases. The average leaf weight is decreasing, especially after August 17 
till September 26. On October 17 the average leaf weight has increased somewhat 
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FIG. 1. THE FLAT EGYPTIAN STRAIN EgF-S&G IN 1946 HAS IN ONE EXPERIMENT (46D) BEEN 
PLANTED ON A SERIES OF SUCCESSIVE DATES (5-15, 6-5, 6-26 AND 7-17), ALL PLANTS 
BEING HARVESTED ON ONE DATE (10-12). IN A SECOND SIMULTANEOUS EXPERIMENT 
(46E) THERE WAS ONLY ONE PLANTING DATE (5-15) AND A SERIES OF SUCCESSIVE 
HARVEST DATES (7-25, 8-17, 9-4, 9-26 AND 10-17). THE BARS DRAWN WITH THE 
BROKEN LINES REFER TO 46D; THE CURVES TO 46E. THEY REPRESENT THE AVERAGE 
FOLIAGE WEIGHT PER 100 G OF ROOT, THE AVERAGE FOLIAGE WEIGHT PER PLANT, AND 


THE AVERAGE ROOT WEIGHT PER PLANT, ALL IN GRAMS. 
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again. The number of leaves on a plant is determined by the equilibrium between the 
number of newly formed leaves and the number of old leaves which fall off the plant. 
If the temperature is low, as in October, the old leaves will last longer than if it is 
relatively warm, and there will be produced not so many new leaves. Then the average 
leaf weight will automatically be higher, without the leaves reaching a higher maximum 
weight. This also was the case with the leaves on October 17. So the general trend is a 
decreasing of the individual maximum leaf weights after the first half of August. 
During the same time the number of leaves on a plant may increase. 

As the period in which the foliage weight per plant decreases is practically the same 
for very different kinds of beets and in different seasons, it is natural to think of the 
day length as a probable cause. Roy MAGRUDER (3), H. R. MURRAY (see 3), and 
Rhode Island State College (5) have observed an influence of day length on the growth 
rate of red garden beets. F. F. MATZKOV and A. J. KokIN (4), and A. UrrIcH (6) did 
the same with sugar beets. In order to get some more information on this point, in 
1948 a simple experiment was made, which was repeated in 1949. 


A frame for the cultivation of vegetables was divided into seven parts, each of the dimensions 
of a sash (150 X 80 cm). The central part was left uncovered all the time. The three parts at one side 
of it were covered every 24 hours respectively from 1 p.m.-7 a.m., from 5 p.m. - 7 a.m., and from 
9 p.m.-7 a.m. with light-excluding shutters; the three parts at the other side were covered during the 
same times with sashes. As under the light-excluding shutters the temperature during the night was 
higher than in the open part, it was necessary to raise the temperature to approximately the same 
height in the other parts, without excluding the light. Otherwise it would have been impossible to 
distinguish between the influences of differences in temperature and in day length. By using the sashes 
during the same times as the shutters this was approximately achieved. 


The beet plants were grown in the seven parts of this frame. In both years the same 
tendency was observed. Therefore the average of the two experiments can be given 
(table 2). 


TABLE 2. AVERAGE NUMBER OF LEAVES PER PLANT AND AVERAGE LEAF WEIGHT UNDER DIFFERENT 
LENGTHS OF DAY 


Natural en Hele Natural ' ; 
Deen He de ithout shutters during En 8 Without sashes during 
48B and 49M. 
154-164 14 10 6 +153-164 14 10 6 
hours _| hours hours hours hours hours hours hours 
Av. foliage wght p. pl. 173 166 126 47 1E) 196 181 103 
Av. number of leaves 1247 14.0 13.6 1153 12.7 14.2 12,5 12e 
Av. leaf weht. ... 1855 11.8 9,3 4.2 13:55 13.7 14.6 1281 


In the right half of the table we see the influence of raising the temperature without 
shortening the day length, by using sashes. The shorter the period without sashes, the 
higher the temperature has been. Fourteen hours without sashes gives a higher average 
foliage weight than growing the plants uncovered, but more heat reduces the foliage 
weight; when 6 hours without sashes (covered from 1 P-m.—7 a.m.) the foliage weight 
is less than in the uncovered part of the frame. The number of leaves per plant has 
increased when 14 hours without sashes. In the two other parts the number is the 
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same as in the uncovered part. The average leaf weight in the 4 parts does not show 
much difference. 

In the left half of the table we see the influence of the day length, if we compare 
them with the results of the right half of the table. The average foliage weight per 
plant in a day length of 14 hours is less than under the natural day length, and it is 
more reduced the shorter the day length is. There is no influence of the day length on 
the number of leaves per plant, but the average leaf weight is reduced very clearly by 
shortening the day length. 

So we see, that it is not the whole foliage growth which is influenced by day length, 
but that only one of the foliage-growth factors is affected. This is important, for if 
the temperature and (or) other growth factors are favourable for the production of a 
great number of leaves per plant, the plant may sometimes under a relatively short 
day length, against the expectation, have a higher foliage weight, than under a some- 
what longer day length during a period in which it is perhaps too cold for producing 
new leaves. Herewith a cause for incidentally contradictory results in the reaction of 


the foliage weight to day length is indicated. 


SUMMARY 
Ll. Some observations on the influence of the length of day on the leaf growth of red 
garden beets have been made. 


2. The foliage weight per plant is the product of the number of leaves per plant X the 


average leaf weight per plant. The average leaf weight is influenced by the length 
of day: under long day conditions the leaves grow larger than in a shorter one. The 
number of leaves per plant is not influenced by the length of day. 

3. During a period of a decreasing day length, the foliage weight per plant also 
decreases. This takes place as soon as the leaves, which have developed under the 
longer day length, drop, and are replaced by new ones, which are smaller having 
developed under a shorter day length. With beet plants that have been planted 
before the middle of June, this reduction of the foliage weight per plant usually 
starts in the first half of August. 

4, Evidently this decrease in the length of day during the second part of the summer 
season is a limiting factor for the growth rate of the roots through the reduction 
of the foliage. 

5. If under a shorter day length the conditions are more favourable for the production 
of a great number of leaves than under a longer day length, the greater number of 
leaves may counterbalance the smaller size of the leaves, and consequently cause 
an equal of even a greater foliage weight per plant under the shorter day length 

_than under the longer one. But this occurs only exceptionally. 


SAMENVATTING 
Enige waarnemingen over de invloed van de daglengte op de bladgroei van kroten. 

1. Het loofgewicht per plant is het product van het aantal bladeren per plant Xx het 
gemiddelde bladgewicht per plant. Het gemiddelde bladgewicht wordt beïnvloed 
door de daglengte: in een lange dag worden de bladeren groter dan in een kortere 
dag. Het aantal bladeren per plant wordt niet beïnvloed door de daglengte. 
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‚ Gedurende een periode van afnemende daglengte neemt ook het loofgewicht per 


plant af. Dit vindt plaats, zodra de bladeren die onder de langere daglengte zijn 


gevormd, afvallen, en worden vervangen door nieuwe, die kleiner zijn, omdat zij 
in een kortere daglengte zijn gegroeid. Bij bieten, die voor half Juni zijn gezaaid, 
begint deze achteruitgang van het loofgewicht gewoonlijk in de eerste helft van 


Augustus. 


. Het afnemen van de daglengte in de tweede helft van het zomerseizoen is blijkbaar 


een beperkende factor voor de groeisnelheid van de bieten via de verkleining van 
het loofgewicht per plant. 


‚ Indien onder een kortere daglengte de groeiomstandigheden voor de productie van 


een groot aantal bladeren gunstiger zijn dan onder een langere daglengte, kan het 


grotere aantal bladeren opwegen tegen de kleinere afmetingen van ieder blad, en _ 


oorzaak zijn, dat het loofgewicht per plant onder de kortere daglengte toch even — 


| 
9 
| 


groot of zelfs groter is dan onder de langere. Dit komt echter slechts bij wijze van 
uitzondering voor. 
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1. PERIKLINALE CHIMAEREN 


De term chimaere duidt op een individu met erfelijk verschillende weefsels, de aan- 
duiding periklinaal geeft aan, dat de ene component de andere, in erfelijke samen- 
stelling daarvan verschillend, omhult (fig. lA). Ingeval slechts een sector afwijkt, 
spreekt men van sectoriale chimaeren (Fig. 1 c), terwijl de veel voorkomende gevallen, 
waarin een deel van een cellaag erfelijk verschilt van de rest van de plant, meriklinale 
chimaeren (fig. 1 B) genoemd worden. In onderstaand schema zijn de afwijkende 
delen met zwart aangegeven. 


FIG. 1. SCHEMA VAN PERIKLINALE (A), MERIKLINALE (B) EN SECTORIALE (C) CHIMAEREN 
Diagrams of periclinal (A), mericlinal (B) and sectorial (C) chimeras 
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Periklinale chimaeren met één erfelijk afwijkende cellaag aan de buitenkant (L-1) 
van het groeipunt worden monochlamied genoemd; zijn de beide buitenste cellagen 
(L-1 en L-2) erfelijk afwijkend, dan spreekt men van dichlamiede chimaeren. 

Bij vegetatieve vermenigvuldiging blijft in het algemeen deze structuur bestaan. 
Wel is het bij een verschuiving (rearrangement) in de weefsels mogelijk, dat cellen 
van de ene weefsellaag overgaan tot een andere, waarbij de erfelijke samenstelling 
van de verplaatste cellen ongewijzigd blijft. f 

De periklinale chimaeren zijn te onderscheiden in periklinale entchimaeren, peri- 
klinale chimaeren ontstaan uit een door kruising verkregen mozaïek en periklinale 
chimaeren als gevolg van somatische mutatie (NEILSON-JONEs, 24). In het volgende 
zal laatstgenoemde categorie behandeld worden. 


2. HET ONTSTAAN VAN PERIKLINALE CHIMAEREN ALS GEVOLG VAN SOMATISCHE 
MUTATIE 

Somatische mutatie treedt celsgewijze op; zij is dus beperkt tot één cellaag. Zodra 
de gemuteerde cel zich gaat delen, is te verwachten, dat zich een eilandje van erfelijk 
afwijkende cellen vormt en aldus een meriklinale chimaere ontstaat. Dit verschijnsel 
is vooral onderzocht bij zgn. labiele genen (IMAI, 22), die een hoge frequentie van 
mutatie bezitten (b.v. bij vele gevlekt- of gestreeptbloemige planten). Bij dergelijke 
planten is de kans groot, dat zich daaraan periklinale chimaeren ontwikkelen, b.v. 
een roodbloemige stengel aan een roodgevlekte plant. Zeer demonstratief is dat bij de 
paarsgevlekt bloeiende erwt, waar de bloemkleur epidermaal is en de door hetzelfde 
gen veroorzaakte bladokselkleur subepidermaal. Paarsbloeiende stengels met een 
gevlekte bladoksel en andere paarsbloeiende met een paarse bladoksel treden op aan 
de overigens gevlektbloemige plant. In het eerste geval bestaat alleen de epidermis uit 
gemuteerd weefsel, terwijl in het tweede geval tevens de subepidermis uit gemuteerd 
weefsel bestaat (DE HAAN, 20). 

Het genotype der planten bestaat echter niet uit labiele genen, doch vrijwel geheel 
uit genen, die sporadisch muteren. Dit sluit in dat periklinale chimaeren slechts 
sporadisch zullen ontstaan. 

Chromosomenmutatie treedt eveneens celsgewijze op, zodat het verklaarbaar is, 
dat periklinale chimaeren gevormd worden, waarbij b.v. een diploide mantel het door 
mutatie ontstane tetraploide binnenste van de plant omhult. DERMEN (9) noemde 
deze periklinale cytochimaeren. Hij verkreeg door colchicine-behandeling van de 
veenbes, Vaccinium macrocarpon, vier typen, nl. 4x-2x-2x (deze aanduidingen 
hebben resp. betrekking op epidermis, subepidermis en daarbinnen gelegen weefsels, 


waarbij met x bedoeld is het grondgetal der chromosomen). 2x-4x-4x, 2x-4x-2x en — 


2x-2x-4x. Bij de periklinale cytochimaeren kan men meestal de laagsgewijze structuur 
goed bestuderen. 

Terwijl bij somatische mutatie van genen in het algemeen slechts één mutatie in 
één der cellagen optreedt, kan men verwachten, dat bij colchicine-behandeling de 
mutatie naar polyploidie tegelijkertijd niet alleen in vele cellen, doch ook in meerdere 
cellagen voorkomt. Er zullen dan sectoriale chimaeren gevormd kunnen worden, 


zodat uit het gemuteerde weefsel knoppen kunnen ontstaan, die homogeen (d.w.z. 
in alle somatische cellen polyploid zijn. 
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3. HET GEDRAG VAN PERIKLINALE CHIMAEREN BĲ VEGETATIEVE VERMEERDERING 


Bij de periklinale chimaeren vraagt niet alleen de uit erfelijk verschillende compo- 
nenten samengestelde bouw en de wijze van ontstaan de aandacht, doch ook de mate 
van stabiliteit. De periklinale chimaeren zijn vrij stabiel; zij behouden bij vegetatieve 
vermeerdering de periklinale structuur. Toch komt het nogaleens voor, dat zij naar 
de oorspronkelijke vorm terugslaan of homogeen worden voorde mutatie. 

De periklinale chimaere slaat niet alleen terug naar de component, die de kern 
vormt, doch ook uit de beide buitenste lagen en soms zelfs uit de epidermis kan zich 
een adventief knop ontwikkelen. Deze afwijkende delen (het oorspronkelijke genotype 
en de mutant) zijn homogeen. De vormenrijkdom wordt verhoogd door de homogene 
knopmutant, indien deze nog niet eerder is opgetreden. 

De stabiliteit van de verschillende periklinale chimaeren loopt uiteen. Bij sier- 
gewassen zal men in bepaalde gevallen het optreden van terugslagen op prijs stellen, 
terwijl men b.v. bij de aardappel en fruitgewassen, waar de raszuiverheid van grote 
betekenis is, juist de voorkeur zal geven aan stabiele periklinale chimaeren. 

Terugslag treedt op, indien een periklinale chimaere door wortelstek vermenig- 
vuldigd wordt. De wortels ontstaan endogeen, d.w.z. uit de diepere lagen. Een klassiek 
voorbeeld is b.v. de door BATESON (2) onderzochte Bouvardia „Bridesmaid” met 
dubbele, rose bloem, die bij wortelstek het ras Hogarth met dubbele, rode bloemen 
geeft. Blijkbaar is uit het ras Hogarth indertijd een periklinale chimaere als gevolg van 
somatische mutatie ontstaan, terwijl na wortelstek de Hogarth weer te voorschijn 
treedt. Men kan, waar dat mogelijk is, de wortelstekken dus gebruiken als „stille 
getuigen” om de periklinale chimaere te onderkennen. 

In de cultuur komen ongetwijfeld vele vormen voor, die periklinale chimaeren zijn, 
zonder dat dit de kwekers bekend is. Dergelijke vormen zullen zo nu en dan terugslagen 
geven, die de kwekers maar al te vaak opvatten als knopmutanten. In werkelijkheid 
berust echter het optreden van afwijkende takken in deze gevallen niet op mutatie, doch 
is dat zuiver het gevolg van de vorming van een adventief knop uit één der componen- 
ten van de periklinale chimaere. Deze component verbreekt daardoor de ‚„symbiose”” 
en verkrijgt een zelfstandig bestaan. Zo schijnt de oorspronkelijk als dominante 
mutatie opgevatte „knopmutatie” van gladde perzik naar de gewone perzik niets 

anders te zijn, dan het te voorschijn komen van de gewone perzik uit de periklinale 

chimaere, dus uit de omhulling van de gladde perzik; derhalve een terugslag en geen 
mutatie. 
___Het is mogelijk gebleken kunstmatig de componenten van een periklinale chimaere 
__uit elkaar te halen door het ontstaan van adventief knoppen te stimuleren (ASSEYEVA, 
_ 1; DERMEN, 12). 
___ DERMEN (12) beschreef een methode om uit de door colchicine-behandeling ver- 
kregen periklinale diploid-tetraploid chimaeren van de appel het tetraploide weefsel 
Jb het binnenste te voorschijn te halen. De adventief knoppen werden internodiaal_ 
aan de stam van één jaar oude bomen gevormd en baanden zich een weg door de 
omhullende buitenste lagen. Op die wijze werden homogeen tetraploide vormen 
_ verkregen, die een belofte inhouden voor de appelveredeling. 

Het optreden van normale takken aan vormen, die door bijzondere kieur of vorm 

afwijken, wijst in de richting van periklinale chimaeren, waar de normale component 


te voorschijn treedt. ze 
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4. HET GEDRAG VAN PERIKLINALE CHIMAEREN BĲ GENERATIEVE VERMEERDERING 


Bij een homogene plant zal men uit de nakomelingschap bij zelfbestuiving of 
kruising kunnen afleiden, hoe de erfelijke samenstelling is. Ofschoon de geslachtscellen 
alleen geleverd worden door de subepidermale laag, is deze bij de homogene planten 
de spiegel voor alle vegetatieve cellen. ms 

Bij een periklinale chimaere zijn de lagen erfelijk verschillend. Zelf bestuiving of 
kruising van een periklinale chimaere geeft alleen een beeld van het genotype van de 
subepidermale laag. Het behoeft dus geen betoog, ‘dat knopmutanten waarvan de 
samengestelde bouw onbekend is, in kruisingen misleidend kunnen zijn. 

De monochlamiede periklinale chimaeren zal men met behulp van de nakomeling- 
schap kunnen onderscheiden van de dichlamiede typen, waarbij de mantel uit twee 
cellagen bestaat. Dit is alleen mogelijk in de gevallen, waarin het genotype van de 
epidermis zich uit in duidelijk waarneembare verschillen (kleur, beharing, aantal 
chromosomen, enz.) met het genotype van het binnenste weefsel. 

Periklinale chimaeren geven bij generatieve voortplanting nimmer hun samen- 
gestelde bouw terug, doch planten met een erfelijk homogeen weefsel. Dit is de reden, 
waarom de periklinale chimaeren weinig betekenis hebben bij generatief vermeerderde 
gewassen. 


5. HET VOORKOMEN VAN PERIKLINALE CHIMAEREN BĲ KNOPMUTANTEN VAN VEGE- 
TATIEF VERMEERDERDE CULTUURGEWASSEN 


In het voorgaande is duidelijk gebleken, dat periklinale chimaeren samenhangen 
met de laagsgewijze bouw van de vegetatiekegel. Het is opvallend, dat de conse- 
quenties, die voor de somatische mutatie voortvloeien uit de laagsgewijze bouw van 
alle hogere planten, onvoldoende zijn ingezien. De inzichten van enkele onderzoekers 
laten echter aan duidelijkheid niets te wensen over. 

DERMEN (10), die zelf veel experimenteel onderzoek verricht heeft bij de fruit- 
gewassen, merkte op: „Er is voldoende bewijs, dat wellicht alle Angiospermen zelf- 
standige cellagen aan het groeipunt bezitten, de eenzaadlobbigen twee, de tweezaad- 
lobbigen drie. Wanneer een somatische mutatie optreedt, hetzij van nature of door 
kunstmatige behandeling, zal die mutatie beperkt zijn tot slechts één cellaag. De 
weefsels (gevormd door de cellagen) blijven zelfstandig als gevolg van de wijze van 
celdeling. Uit het feit, dat er een grote onaf hankelijkheid bestaat tussen de cellagen _ 
aan het groeipunt mag worden afgeleid, dat bij het optreden van een mutatie in één 
der cellagen, alleen het daaruit voortkomende weefsel de mutatie zal bezitten. Hieruit 
volgt, dat een loot gevormd ter hoogte van een gemuteerd deel een periklinale bouw 
zal bezitten. Knopmutanten, b.v. kleurafwijkingen bij appelrassen, doornloze bra- 


men, en vele andere typen van somatische mutaties bij andere planten, zullen peri- 
klinale chimaeren zijn.” 


Het lijkt mij van belang in het volgende nog enkele voorbeelden bij cultuurgewassen 
te noemen. 

Miss ASSEYEVA (1) werkte een methode uit om de knopmutanten van aardappelen 
op samengestelde bouw te testen. Op deze wijze kon zij tot de verrassende conclusie 
komen, dat vele knopmutanten en enige rassen (waarvan niet meer bekend was, dat 
zij als knopmutant ontstaan zijn) periklinale chimaeren zijn. Uit Noroton Beauty 
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met gevlekte knollen kwam het ras Triumpf met rode knollen weer te voorschijn 
en uit Tchugunka met paarse bloem en blauwe knollen de Institut de Beauvais met 
witte bloem en blanke knol. Hieruit is af te leiden, dat Noroton Beauty en Tchugunka 
door knopmutatie ontstaan zullen zijn. 

CLARK (4) onderzocht enige aardappelrassen met de methodiek van Miss ASSEYEVA. 
Hij stelde vast, dat vier van de zes rassen periklinale chimaeren waren. 

CRANE (5) vond, dat uit het ras Golden Wonder met een bruine, dikke en ruwe 
schil, het ras Langworthy weer te voorschijn kwam (met dunne blanke schil). 

Aangezien het optreden van afwijkende planten vooral opgemerkt werd bij de 
keuring van gewassen, is het te verklaren, dat juist van deze zijde grote belangstelling 
is getoond voor de knopmutanten. J. C. Dorst (13) wijdde zijn proefschrift aan knop- 
mutatie bij de aardappel en hare betekenis voor de landbouw. Zijn leerling Bos (3) 
heeft de methodiek van Miss ASSEYEVA toegepast op in Nederland bekende knop- 
mutanten van de aardappel en daarbij kunnen vaststellen, dat vele van de onderzochte 
vormen periklinale chimaeren zijn. 

Sedert 1949 is de stamselectie de basis geworden voor de pootaardappelteelt in 
Nederland, zodat de variatie in typen binnen een ras in het middelpunt van de belang- 
stelling is komen te staan en ook de wetenschappelijke zijde daarvan de aandacht 
vraagt. Het is te verwachten, dat een gedeelte van de mutanten, die tijdens de vege- 
tatieve vermenigvuldiging ontstaan, periklinale chimaeren zullen zijn, een kleiner 
deel zal, als gevolg van het ontstaan van adventiefknoppen uit het gemuteerde 
weefsel van de periklinale chimaere, homogeen zijn voor de mutatie. 

Op het gebied van de vegetatief vermeerderde sierplanten (Rosa, Azalea, Rhododen- 
dron, Pelargonium, enz.) zijn tal van periklinale chimaeren beschreven. 

HJELMQVvIST (21) beschreef een aantal periklinale chimaeren bij heesters en bomen. 

GARDNER (18) stelde vast, dat bij vele knopmutanten meer variatie optreedt dan bij 
het oorspronkelijke type en bracht dit in verband met de periklinale bouw van deze 
chimaeren en het optreden van terugslagen. 

Het onderzoek naar het voorkomen van tetraploide vormen onder de „giant 
sports” (met grotere vruchten dan normaal) van appels had tot resultaat, dat van een 
giant sport van de Northern Spy appel kon worden vastgesteld, dat het een periklinale 
cytochimaere is met 2 diploide cellagen om een kern van tetraploid weefsel (EINSET, 
BLASER en IMHOFE, 14), terwijl dezelfde schrijvers (15) in 1947 nog 5 periklinale chi- 
maeren ontdekten. Zij vonden verschillende typen, o.a. tetraploid met diploide 
epidermis en tetraploid met een mantel van 2 diploide cellagen. In het laatste geval 
werd vastgesteld, dat de nakomelingschap bestond uit diploide planten. 

DARROW, GIBSON, TOENJES en DERMEN (8) merkten op, dat de thans beschikbare 
gegevens er op wijzen, dat alle „giant sports” van de appel periklinale cytochimaeren 
zijn. : 

GERRITSEN (19) vermeldt, dat er in de Meikers verschillende afwijkingen voorkomen, 
waarvan het ontstaan nog niet is opgelost. Indien de vruchten iets vroeger rijpen, 
_ zoeter en donkerder van kleur zijn, spreekt men van Moortjes. Afwijkende takken, 
waarvan de vruchten later rijpen, zuurder en langwerpiger zijn, noemt men Volgers. 
_ Het is mi. zeer verleidelijk uit het optreden van deze variaties een samengestelde 
_ bouw van de Meikers te veronderstellen. 

In 1942 beschreven Frosr en KruG (17) twee periklinale cytochimaeren van de 
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mandarijn, waarbij beide een diploide epidermis bezitten, doch de een verder geheel 
tetraploid (2x-4x-4x) is en de andere een tetraploide subepidermis bezit (2x-4x-2x). 

KERNS en COLLINS (23) beschreven twee typen van periklinale chimaeren als gevolg 
van door colchicine geïnduceerde chromosomen — verdubbeling bij de Cayenne 
ananas. Het ene type had een tetraploide epidermis (2n — 100) om een diploide kern 
(2n — 50), het andere type een diploide epidermis om een tetraploide kern. 


6. NABETRACHTING 

De gegeven voorbeelden zijn met vele te vermeerderen, waarvan is vastgesteld, dat 
zij periklinale chimaeren zijn. Duidelijk is gebleken, dat er onder niet op structuur 
onderzochte knopmutanten een groot aantal verwacht kunnen worden met samen- 
gestelde bouw. Immers somatische mutatie leidt tot een meriklinale chimaere en deze 
tot een periklinale chimaere. Laatstgenoemde kan terugslaan tot de oorspronkelijke 
vorm of een vorm geven, die homogeen is voor de mutatie. Van de Washington Navel 
sinaasappel hebben b.v. vele knopmutanten verbreiding in de cultuur gekregen. Het is 
de vraag of deze knopmutanten nog de samengestelde bouw bezitten, dan wel door vor- 
ming van adventiefknoppen uit het gemuteerde weefsel van de periklinále chimaeren 
voor de mutatie homogene vormen zijn ontstaan. Uit de publicaties van het California 
Experiment Station krijgt men de indruk, dat nog onvoldoende aandacht is geschonken 
aan het voorkomen van periklinale chimaeren onder de knopmutanten van Citrus. 
FROST (16) veronderstelde, dat het veelvuldig voorkomen van knopvariaties bij som- 
mige Citrus bomen er op wijst, dat deze terugslagen zijn van periklinale chimaeren. 

Een geheel andere vraag is of de knopmutanten hun waarde danken aan de samen- 
gestelde bouw. In een enkel geval is dat zeer duidelijk, nl. bij de doornloze braam. 
DARROW (6) vestigde er de aandacht op, dat doornloze bramen, die een homogene 
samenstelling bezitten, steriel zijn en ook de periklinale chimaeren, waarbij het 
endogeen het „gedoornde” genotype heeft en de subepidermis het ‚„doornloze” geno- 
type. In 1926 zijn echter fertiele, doornloze vormen gevonden, die bij onderzoek 
periklinale chimaeren bleken te zijn, waarvan het mesogene en endogene weefsel 
het genotype gedoornd” had en alleen de epidermis het „doornloze” genotype. 
Alleen deze doornloze typen zijn fertiel. Door het afleggen van scheuten zijn de fer- 
tiele, doornloze typen in stand te houden, doch het is niet mogelijk in kruisingen 
van het doornloze type te profiteren. In een latere publicatie vermeldde DARROW (7) 
soortgelijke fertiele vormen van het Logan, Mammoth en Young type. 

De betekenis van de periklinale chimaeren voor de plantenveredeling ligt enerzijds 
aan de wetenschappelijke kant, omdat men een inzicht heeft gekregen in het wezen 
van vele knopmutanten en hun terugslagen, anderzijds aan de practische kant. Aan- 
gezien vooral bij fruitgewassen vele knopmutanten bekend zijn en m.i. hieronder 
vele periklinale chimaeren zullen zijn, meen ik te mogen vaststellen, dat de periklinale 
chimaeren rechtstreeks betekenis hebben voor het verkrijgen van aanwinsten en tevens — 


de schakel zijn, waaruit door vorming van adventiefknoppen homogene knop- 
mutanten kunnen ontstaan. 


SUMMARY 


The origin of periclinal chimeras resulting from mutations has been studied 
„especially with the aid of mutable genes (IMA1, 2). As the somatic mutation arises in 
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one layer and in one cell it is to be expected that first a mericlinal chimera is formed. 
From this structure develops a periclinal chimera. During the last few years many 
periclinal chimeras originating from gene mutations and chromosomal aberrations 
following colchicine treatment have become known. Periclinal chimeras are stable 
when they are propagated vegetatively but throw-backs to the components occur 
owing to the formation of adventitious buds. By propagation through root cuttings 
there is always a reversion as the buds developing into the new shoots originate from 
the inner tissue. 

It is possible to separate the components artificially by stimulating the development 
of adventitious buds (ASSEYEVA, 1; DERMEN, 12). 

The periclinal chimeras disappear through sexual reproduction as the genotype 
of the offspring is determined by the constitution of the subepidermal layer. For this 
reason periclinal chimeras are of little importance in sexually reproduced plants. 

„„ The fact that there is a great deal of independence between:the apical layers in the 
vegetative growing point suggests that when a mutation occurs in any layer, only a 
certain tissue or tissues derived from such a layer will contain the mutation; hence, a 
shoot arising from a mutated area will be of the periclinal type, thus, bud sports, 
such as color sports of certain well-known varieties of apples, thornless mutation in 
blackberry, and many other types of somatic mutations in many other plants, would 
be periclinal in character’ (DERMEN, 10). 

It is curious to note that the consequences which the layerlike structure of all 
higher plants entails for somatic mutation have been realized insufficiently by many 
investigators. In the textbooks on genetics and plant breeding also, one looks in 
vain for a connection between somatic mutations and periclinal chimeras. 

The significance of periclinal chimeras in plant breeding resides in the scientific 
aspects of the problem on the one hand, because these structural changes afford 
an insight in the nature of bud sports and their reversions. On the other hand it can 
be shown that many bud sports that have been widely cultivated, are of a periclinal 
nature and that some of them, through the development of adventitious buds, have 
been a link in the formation of homogeneous bud sports. 
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Ancestors and offspring of the potato variety Katahdin 


G. A. THIJN 
Aardappelveredelingsbedrijf S.V.P., Marknesse 
Received 6. Oct. 1951 


Bijna twintig jaar is het Amerikaanse aardappelras Katahdin in de handel en in die 
tijd heeft het zich in het overgrote deel van Amerika en een belangrijk deel van de 
Oude Wereld verspreid. 

Katahdin ontstond op Aroostook-Farm in Maine, de meest N.O. gelegen staat 
van de U.S.A, waar het ’s zomers wat warmer en in het voor- en najaar wat kouder 
is dan in Nederland. Het Noordelijkste deel van Maine heet Aroostook, een streek 
waar Aroostook Wonder (ook wel White Rose, American Giant, of Jersey Giant 
genoemd), een vroege witvlezige exportaardappel, wordt verbouwd. Dit zeer oude 
ras, waarvan de herkomst niet bekend is, werd, in het kader van het Nationaal 
Aardappelveredelings Programma, gekruist met de oude witvlezige, roodschillige 
Flourball van SuTTON, een ras, dat vroeger een belangrijke plaats innam en ook 
thans nog hier en daar wordt verbouwd (o.a. in Frankrijk). 

Uit deze kruising ontstond de U.S.D.A.-zaailing 24642. Deze werd gepaard met 
no 40568, die verkregen was door combinatie van de Rural New Yorker no 2 van 
E. S. CARMAN en het Poolse ras van DOLKOWSKI Busola, dat ontstaan was uit Ala- 
baster van PAULSEN en Fürstin Hatzfeld van CrmBAL. Het laatste ras was verkregen 
van CIMBAL’s Wilhelm Korn en Early Sunrise, wellicht hetzelfde ras als de bekende 
stammoeder Early Rose. Alabaster was een nakomeling van de Jubel zaailing Helios 
en een andere zaailing van PAULSEN. 

Uit de kruising van de twee genoemde Amerikaanse zaailingen ontstonden in 1922 
de Katahdin en de Chippewa (zie fig. 1), welke laatste zijn tweelingzuster niet kon 
volgen door een te korte rusttijd, snel verkleurend vlees en grote vatbaarheid voor 
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FIG. 1. STAMBOOM VAN DE KATAHDIN AARDAPPEL 
Pedigree of the potato variety Katahdin 


De Katahdin, genoemd naar de oude Indiaanse naam van de hoogste berg in Maine, 
maakte reeds spoedig in Amerika een zeer grote opgang door zijn groot aanpassings- 

_ vermogen aan verschillende gronden en klimaten, zijn grote droogte- en warmte- 
resistentie, zijn vroege knolvorming, zijn witvlezigheid (wat in Amerika een deugd is) 


Si 
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en zijn voldoend geachte kwaliteit. Ook de dikke knollen worden in veel streken op 
prijs gesteld. 

De vatbaarheid voor wratziekte wordt op de koop toe genomen; deze ziekte komt 
slechts sporadisch in Amerika voor. 

De kwaliteit van Katahdin wordt niet zo goed geacht als die van verschillende 
oude Amerikaanse rassen, zoals de Irish Cobbler, de Green Mountain, de Rural 
Russet, de Bliss Triumph, de White Rose en enkele andere. Voor de bereiding van de 
bekende Amerikaanse „potato chips”, dunne schijfjes aardappels in olie gedrenkt, 
gezouten en gedroogd, is de Katahdin minder geschikt; zijn gehalte is te laag en de 
smaak is niet goed genoeg. 

Niettegenstaande de bezwaren, welke aan de Katahdin kleven, staat in de U.S.A. 
dit ras verreweg aan de kop. Bijna een derde van alle velden wordt er door ingenomen. 
In Canada is de verbouw eveneens zeer algemeen en in een land als Argentinië ziet 
men vrijwel niets dan Katahdin. In Zuid-Europa krijgt hij door de droogte-resistentie 
meer en meer vaste voet, althans daar waar men niet al te hoge eisen stelt aan de kwali- 
teit en een witvlezig ras weet te waarderen. Ook in Afrika en Australië is het ras 
doorgedrongen en al met al is de Katahdin uitgegroeid tot een zeer belangrijk wereldras. 

Ook indirect speelt hij een grote rol. Zeer veel is en wordt namelijk met de Katahdin 
gekruist, des te meer omdat dit ras overvloedig stuifmeel levert. Men wilde profijt 
trekken van zijn gunstige eigenschappen, waarbij vooral de droogteresistentie en het 
geringe aantal grote knollen van belang zijn. 

De Nederlandse rassen Ari en Urgenta, die beide hun geringe gevoeligheid voor 
droogte aan hun vader hebben te danken, zijn Katahdin-nakomelingen (zie fig. 2). 


Potomac 
R.N. Yorker Pawnee 
Norkota 
Ackersegen — Calrose 
Cayuga 
Hindenburg Seneca 
La Soda 
à de Soto 
Red Bliss Zn White Pontiac 
(Pontiac < pak. Chief 
7 Sequoia 
Green Mountain { Mabawt 
Katahdin X no 44357 X Jubel { nn 
Chippewa Sebago — R. Sebago 
B 127 X 96-56-Kennebec 
Ch. Downing _— Houma 
zaailing * — no f5146 X Earlaine ER 
Albion — zaailing X Katahdin — Canoga 
President — Saranac 
D. Standard — Ulster Suprime 
245-186 — Yampa 
Record — Äri 
Furore — Urgenta 


Fis. 2. OVERZICHT VAN DE AFSTAMMELINGEN VAN DE KATAHDIN AARDAPPEL 
Chart of the offspring of Katahdin 
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Wij noemen van de zeer vele, meest Amerikaanse, Katahdin-nakomelingen de 
schurftgevoelige Potomac, de Pawnee en de Norkota, alle uit kruising van Katahdin 
en diens grootouder Rural New Yorker. Verder Calrose, ontstaan uit de combinatie 
Katahdin — Ackersegen; Cayuga en Seneca, beide met schurftresistentie, uit Katahdin 
x Hindenburg en ook de drie roodschillige rassen La Soda, de Soto en Pontiac, alle 
ontstaan uit Katahdin X de roodschillige Bliss Triumph, ook Red Bliss genoemd. 
Van Pontiac hebben verder twee mutanten een zekere betekenis; het zijn White 
Pontiac en Dakota Chief. 

Uit de kruising Green Mountain x Katahdin ontstonden de Phytophthoragevoelige 
Sequoia en de hooggehaltige Mohawk, die een beste bakkwaliteit schijnt te bezitten. 
Beide rassen breiden zich sterk uit. De tweelingen Katahdin en Chippewa gaven onder- 
ling gekruist de Sebago met zeer hoge opbrengsten en grote knolresistentie tegen Phytoph- 
thora. Een mutant met rood-bruine schil, de Russet — Sebago, is sterker tegen schurft. 

Houma is een nakomeling van Katahdin en Charles Downing, ook Earliest of 
All genoemd. Ondanks zijn groot aantal knollen breidt Houma zich snel uit. Teton 
en Erie zijn kleinkinderen van Katahdin, met Earlaine als vader. 

De late Canoga, een nakomeling van Katahdin en Albion, schijnt sterk tegen 
bladrol te zijn. 

Saranac heeft Katahdin als vader en President (Paul Kruger) als moeder. De Ulster 
Suprime ontstond in Ulster uit Dunbar Standard en Katahdin. De Yampa met zijn 
grote schurftresistentie is een Katahdin-nakomeling van vaders- en moederszijde; 
de moeder is een zaailing, die de schurftresistente Jubel als vader heeft en een nakome- 
ling van Katahdin als moeder. De vader van Yampa is Katahdin zelf. Ook de moeder 
van de veelbelovende productieve Kennebec is een jonge Katahdin, evenals de moeder 
van Ontario en Menominee, die beide de schurftresistentie van Jubel bezitten. 

De genoemde zaailing 40568 is de grootvader van de prachtige geelvlezige Golden. 
No 24642 is ook de overgrootvader van de bekende vroege, maar slecht smakende 
Earlaine, welks moeder de Irish Cobbler is, waarschijnlijk een directe nakomeling 
van de droogte-resistente Early Rose. Ditzelfde nummer 24642 is de moeder van 
Canus, ontstaan door samenwerking van de veredelaars van Can(ada) en U.S.(A.). 
De jongste nakomeling is Canso, verkregen door 5-malige terugkruising van Sol. 
demissum x Earlaine met Katahdin. 

Bovenstaand overzicht is stellig niet volledig, doch laat duidelijk zien, dat Katahdin, 
die pas in 1932 in de handel kwam, geworden is tot een zeer belangrijke stamouder van 
de Amerikaanse aardappelrassen van jongere datum. 

De kweker van de Katahdin, wijlen Dr C. F. CLARK, schijnt eens gezegd te hebben 
dat „Katahdin was the result of much study and effort in the selection of the parents 
which were used in the cross”. Deze studie van de kruisingsouders heeft dan wel 
zeer belangrijke resultaten opgeleverd. 


SUMMARY 
The Katahdin potato, developed by Dr C. F. CLARK, originated from a cross 
between the U.S.D.A. seedlings 24642 and 40568 (see fig. 1). It was released in 1932 
and has spread widely. Also because the flower of Katahdin produces an abundance 
of fertile pollen, this variety has been used extensively in breeding work (see fig. 2). 
The Dutch varieties Ari and Urgenta too are obtained from crosses involving Katahdin. 
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VAKTIJDSCHRIFTEN OP HET GEBIED VAN DE 
PLANTENVEREDELING 


Periodicals on plant breeding 


H. DE HAAN 
Received 18. Oct. 1951 


Het aantal speciale tijdschriften op het gebied van de plantenveredeling is gering. 
Nog steeds komen tal van interessante mededelingen en overzichten betreffende het 
veredelingsonderzoek terecht in algemene landbouwtijdschriften of in tijdschriften 
op het gebied der hulpwetenschappen (erfelijkheidsleer, plantenphysiologie, phyto- 
pathologie, enz.). 

Het referatentijdschrift Plant Breeding Abstracts geeft op bevredigende wijze een 
overzicht van de afzonderlijke of in algemene of speciale tijdschriften verschenen 
publicaties op het gebied van de plantenveredeling. Als algemene bron voor literatuur 
is te noemen de Bibliography of Agriculture, welk tijdschrift uitsluitend titelopgaven 
bevat, doch streeft naar volledigheid, ook op het gebied van de plantenveredeling. 


NEDERLAND 


De Mededelingen en het Jaarverslag van het Instituut voor de Veredeling van Tuin- 
bouwgewassen geven de resultaten van het aldaar verrichte veredelingsonderzoek, 
terwijl in de Mededelingen van de N.A.K. verslagen van kwekersdagen worden gepu- 
bliceerd. Euphytica, Tijdschrift voor Plantenveredeling, verscheen in 1952. 


FRANKRIJK î 


Le Sélectionneur, een tijdschrift dat zich uitsluitend bewoog op het gebied der 
plantenveredeling, is sedert 1939 niet meer verschenen. In 1951 werd een begin gemaakt 
met de Annales de l'Amélioration des Plantes als Série B van de Annales de l'Institut 
National de la Recherche Agronomique. 


ENGELAND 
De reeds genoemde Plant Breeding Abstracts worden uitgegeven door het Common- 


wealth Bureau of Plant Breeding and Genetics te Cambridge. Ook de bibliographische 
monografiën (Technic. Comm.) van hetzelfde bureau vormen een belangrijke bron. 


DUITSLAND 


Het Zeitschrift für Pflanzenzüchtung bevat naast originele artikelen ook referaten 
(in 1949 verscheen een register van deel 1-26). In der Züchter worden naast oor- 
spronkelijke bijdragen ook referaten opgenomen. In 1949 verscheen een „Sonder- 
heft” met een meer dan 13000 titelopgaven omvattende bibliographie van de literatuur 
op het gebied van erfelijkheidsleer en plantenveredeling. 


Op het terrein van de zaaizaad- en pootgoedvoorziening beweegt zich het nieuwe 
tijdschrift Saatgutwirtschaft. 


PORTUGAL 


In Portugal verschijnt sedert 1948 Melhoramento, het orgaan van het Instituut 
voor Plantenveredeling te Elvas. 
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VAKTIJDSCHRIFTEN 
ZWEDEN 


Sveriges Utsädesföreningstidskrift is het lijfblad van het Veredelingsinstituut in 
Svalöf, evenals Agri Hortique Genetica, dat is van het kweekbedrijf Weibullsholm te 
Landskrona. Verder dienen genoemd te worden de Meddelande för Växtförädling 
ar Fruktträd. 


U.S.S.R. 

Selekcija i Semenovodstvo (Breeding and Seed Growing) werd, na een onderbre- 
king in de jaren 1941-1944, in 1945 voortgezet met de 12e jaargang. Dit tijdschrift is 
echter geheel in de Russische taal gesteld. 


INDIA 
In India verschijnt sedert 1941 het Indian Journal of Genetics and Plant Breeding. 


ANDERE LANDEN 

Plant Breeding in New South Wales verscheen van 1926 af, doch werd na 1938 niet 
voortgezet. Crop, pasture and fruit breeding in New South Wales 1930-1950 (Science 
Bulletin New South Wales Dep. of Agric. 72, 1950) is te beschouwen als een vervolg 
van de Plant Breeding Reports. 

Uit andere landen zijn mij geen speciale tijdschriften voor plantenveredeling bekend, 
wel geven verschillende instituten mededelingen of jaarverslagen uit. 


SUMMARY 

The English abstracting journal „Plant Breeding Abstracts” gives a satisfactory 
synopsis of books on plant breeding and of articles in this field that have appeared 
in general and professional journals. 

In the above survey are mentioned the following periodicals: Sveriges Utsädes- 
föreningstidskrift (1891 —), Zeitschrift für Pflanzenzüchtung (1913 —), Der Züchter 
(1929 —), Agri Hortique Genetica (1943 —), Indian Journal of Genetics and Plant 
Breeding (1941 —), Melhoramento (1948 —), Annales de l’Amélioration (1951 —) 
and Euphytica, Netherlands Journal of Plant Breeding (1952 —). 
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RASSENLIJST VOOR LANDBOUWGEWASSEN 1952 
(List of varieties of field crops 1952) 


Received 2. Jan. 1952 


De Rijkscommissie voor de Samenstelling van de Rassenlijst voor Landbouwgewassen 
maakt bekend: 


1. Op de Rassenlijst zijn voor het eerst geplaatst de rassen (Varieties of field crops put 


for the first time on the List of varieties): 
Liho zomerkoolzaad (K*: Badische Anilin & Sodafabrik, Limburgerhof, Pfalz, Duits- 


land; V**: Centraal Bureau, Rotterdam). 


Civorno serradella (K: Stichting Kweekbedrijf C.I.V., Ottersum; V: CLV, Rotter- 
dam). 


Herta zomergerst (K: Fa Weibull, Landskrona, Zweden; V: Centraal Bureau, Rotter- 
dam). 


Abed Minor haver (K: Station voor Plantenveredeling, Abed, Laaland, Denemarken. 
V:C.V. Landbouwbureau M. Wiersum; Groningen). 


Major haver (K en V: De gecombineerde kweekbedrijven: Fa G. Geertsema, Gronin- 
gen; Fa D. J. v. d. Have, Kapelle-Biezelinge en N.V. Dr R. J. Mansholt, West- 
polder, Gr.). 


Goudster maïs (K: Ir G. P. A. v. d. Eynden, Ottersum; Vk* en V: C.IL.V., Rotterdam). 


Bataaf bruine boon (K en V: Kon. Kweekbedrijf en Zaadhandel D. J. v. d. Have, 
Kapelle-Biezelinge). 


Verum vezelvlas (vroeger Hijlkema 1835) (K en V: P. J. Hijlkema, Mensingeweer; 
V:C.V. Landbouwbureau M. Wiersum, Groningen). 


Prudal aardappel (vroeger Prummel P 202) (K en V: J. Prummel, 2e Exloërmond; V: 
de P.Z.V.B., Groningen). 


2. Van de Bijlagen zijn naar de Rassenlijst overgebracht (Varieties transferred from the 
Supplement 1951 to the List): 


a. naar de rubriek N: 
Lopee voederwortel (K en V: N.V. J. Joordens, Venlo-Blerick). 


Emigrant schokker (K en V: Dr R. J. Mansholt, Westpolder, Gr.). 


*K — Kweker (breeder); Vk = Voortkweker (person maintaining the variety). 
**V = Origineel zaaizaad of pootgoed wordt in het verkeer gebracht door .… 
(breeder or representative of the breeder, putting original propagating material on the market). 


62 


zak brandde ia Ih bet 


RASSENLIJST VOOR LANDBOUWGEWASSEN 1952 


b. naar de rubriek O: 
Abe voederbiet (K en V: N.V. J. Joordens, Venlo-Blerick). 


Frans raaigras M.S.G. (K en V: N.V. H. Mommersteeg, Vlijmen). 


3. Van de Rassenlijst zijn overgebracht naar de Bijlage (Varieties transferred from the 
List 1951 to the Supplement): 
Limburgia voederwortel (naar het groepras) 
Lucratief stoppelknol (naar het groepras) 
Escofar witte klaver. 


4. Op de Bijlage „Uitsluitend voor uitvoer bestemde rassen” zijn voor het eerst geplaatst 

(Varieties put for the first time in the Supplement „„Varieties for Export only”) 
Nemee suikerbiet (K en V: Nederlandse Elite Maatschappij N.V, Hillegom). 
Zwaanesse III suikerbiet (K en V: N.V. Zwaanesse, Voorburg). 


5. De volgende groeprasselecties en het navolgende groepras zijn overgebracht naar de 
Bijlage, afd. Uitsluitend voor uitvoer bestemde rassen (Aggregate varieties transferred 
to the Supplement, section: Varieties for export only): 

Rijmax voederbiet 

Friese Rijkmaker voederbiet (Sl. en Gr.) 
Witte Groenkraag voederbiet (Sl. en Gr.) 
Witte Groenkraag Geslu voederbiet 
Rosekraag Geslu voederbiet 

Jobar voederbiet 

Ceres Barres voederbiet 

Barres Geslu voederbiet 

Barres voederbiet (Sl. en Gr.) 

Gele Stompvoet voederbiet (Sl. en Gr.) 
Rode Stompvoet voederbiet (Z. en de W.) 
Groepras Halflange witte blauwkop met spitse voet (stoppelknollen) 


6. De volgende rassen, in 1951 voorkomende op de 26ste Rassenlijst of Bijlagen tot die 
lijst, zijn thans afgevoerd (Varieties that figured on the List 1951 or its Supplement 
and that have been removed): 

Buggenumse Lange Gele voederbiet (Eggels) 

Rottaler snijmais 

Fleischmann’s Goudtand snijmais 

Vivo Paardetand snijmaïs 

Pamunkey snijmaïs 

Escofar voederkool 

Hammenhög’s Engels raaigras 

Groepras Frans raaigras 

Groepras Westerwolds raaigras 

Imperiaal [la wintertarwe 

Goudgerst 

Platte Vale capucijner 

Beteka aardappel 
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EEN E.C.A. REIS VOOR HET KLEIN ERUIT 
An E.C.A. tour for the study of small fruits 


HESTER G. KRONENBERG 
Instituut voor de Veredeling van Tuinbouwgewassen, Wageningen 
Received 21. Nov. 1951 


Deze zomer had ik het voorrecht deel uit te maken van een E.C.A.-team, dat uit- 
gezonden werd naar de Verenigde Staten van Amerika, ter bestudering van de teelt 
van het kleine fruit. Ons team bestond uit 4 leden, nl. Ir J. D. GERRITSEN, Rijkstuin- 
bouwconsulent te Geldermalsen, de heer W. pE GROOT, directeur van de RK. 
Baroniese Tuinbouwveiling te Breda, de heer A. VAN OOSTEN, hoofdassistent van de 
Rijkstuinbouwvoorlichtingsdienst te Goes, en ondergetekende, onderzoekster van het 
Instituut voor de Veredeling van Tuinbouwgewassen te Wageningen. 

Op verschillende der door ons bezochte proefstations hadden we gelegenheid 
kennis te maken met de veredelaars, en ons op de hoogte te stellen van het veredelings- 
werk, dat door hen aan het fruit werd verricht, nl. te Beltsville (Md.); New Brunswick 
(N. J.); Geneva (N.Y.); East Lansing en South Haven (Mich.); St Paul (Minn); 
Puyallup (Wash.); Corvallis (Oreg.) en in Californië. 


1. AARDBEIEN 


Sinds het overzicht van O. BANGA in 1947 over de veredeling van de aardbei in de 
Verenigde Staten (Med. 1.V.T. no 7) is men op de toen beschreven wijze voortgegaan. 
In grote lijnen hebben we hetzelfde gezien als BANGA in 1947. 

Aan aardbeien wordt er veel veredelingswerk gedaan; geregeld worden nieuwe 
rassen geïntroduceerd. Het aandeel dat de Experiment Stations nemen in dit werk, 
is zeer belangrijk. In verhouding tot het aantal door doelbewust kweekwerk gewonnen 
rassen, is het aantal toevallig gevonden zaailingen slechts uiterst gering. In 1945 
waren 13 van de 15 meest aanbevolen rassen door systematisch kweekwerk gewonnen; 
ze besloegen toen 24.000 ha, of 78 % van de totale oppervlakte aardbeien. 

Over enkele punten zij iets meer gezegd. 


Resistentie tegen rood-wortelrot. Het kweken op resistentie tegen rood-wortelrot 
(Phytophthora fragariae HICKMAN) vormt nog steeds een belangrijk onderdeel van 
het veredelingsprogramma van de aardbei, o.a. te Beltsville en te Corvallis. Verschil- 
lende nieuwe resistente rassen zijn thans geïntroduceerd, zoals Fairland, Pathfinder, 
Redcrop, Sparkle, Temple en Vermilion. 

Een ernstige complicatie vormt intussen het voorkomen van een tweede stam van 
de zwam, waardoor de oorspronkelijk resistente rassen worden aangetast. Enkele 
andere selecties waren wel resistent tegen de nieuwe stam S, maar niet tegen de oude 
stam A. Men tracht nu selecties te vinden die resistent zijn tegen beide; Scorr te 
Beltsville heeft thans enkele nummers, die er vrij resistent tegen zijn. 

Men test grote aantallen zaailingen op waterdichte tabletten in de kas. Nadat de 
jonge plantjes in September in besmette grond op de tabletten zijn uitgeplant, laat 
men hen eerst goed aan de groei komen, en vooral een goed wortelstelsel ontwikkelen. 

Daarop worden de omstandigheden optimaal gemaakt voor de ontwikkeling van 


64 


EEN E.C.A. REIS VOOR HET KLEIN FRUIT 


de zwam, nl. een lage temperatuur (7-10 °C) bij zeer natte grond. Einde Februari 
Maart kunnen de wortels worden gecontroleerd op aantasting door de rood-wortelrot 
zwam. 

Op deze wijze kan men zeer grote aantallen zaailingen testen; in Maryland verwerkte 
men er in 1950 ruim 59.000. De kansen tot het verkrijgen van goede resistente typen 
zijn daardoor hoog. Verdere voordelen zijn grondige infectie; en besparing van tijd 
en proefveld-ruimte, vergeleken bij een veldtest; het werk valt bovendien in een 
relatief weinig drukke periode van het jaar. 


Verticillium. Vooral in Californië veroorzaakt de verdorring, gevolgd door af- 
sterving of sterke verzwakking der planten ten gevolge van een aantasting door 
Verticillium veel schade aan de daar zeer intensieve aardbeiteelt. De meeste gronden 
zijn hiermede besmet. Op de University van Californië zijn enkele weinig gevoelige 
rassen gekweekt, die in 1945 in omloop zijn gebracht, zoals Sierra. Enige lijn in de 
erfelijkheid van resistentie tegen Verticillium heeft men nog niet kunnen ontdekken. 
De opgedane ervaringen berusten echter alle op veldinfecties. Door S. WILHELM, 
phytopatholoog te Berkeley, is thans een infectiemethode uitgewerkt, volgens welke 
de jonge plantjes in de kas grondig geïnfecteerd worden met een sporen-suspensie van 
de zwam. De wortels worden daarbij in de suspensie gedompeld; later wordt enige 
malen verpot, waarbij de potkluit overgoten wordt met de suspensie. Deze methode, 
waarmee ervaring werd opgedaan bij Rubus-zaailingen, geeft ook bij aardbeien goede 
resultaten en nieuwe perspectieven voor kweekwerk op resistentie tegen Verticillium. 

Intussen verkreeg WILHELM ook met grondontsmettingsproeven de laatste paar 
jaren zeer hoopgevende resultaten, zodat men zich af kan vragen, of resistentie dan 
nog wel nodig zal zijn. 


Virus. Vooral in het Westen van de U.S., waar de voor virus zeer gevoelige Marshall 
werd, en ten dele nog wordt geteeld, heeft de optredende degeneratie ten. gevolge van 
aantasting door virus reeds lang de aandacht. Men tracht de nadelige gevolgen hiervan 
te voorkomen: 

a. door het kweken en telen van ongevoelige (tolerante) rassen; 
b. door het bestrijden van de vector, indien dit gepaard gaat met: 
c. gezondheidsselectie. 


Ll. Tolerantie. Onder de reeds eerder genoemde rassen van de University van 
Californië zijn er ook enkele, die weinig of niet gevoelig zijn voor virus. Hierop 
is bewust gekweekt. Ook op het Strawberry Institute te Morganhill kweekt men thans 
op tolerantie. Te Corvallis heeft G. F. WALpo een aantal tolerante selecties, waarvan 
de meeste over enkele generaties afstammen van de zeer tolerante Fragaria chiloensis, 
de „beach strawberry”. 

In 1949 introduceerde ScnwARTZE te Puyallup (Wash) een tolerant ras met vruchten 
van uitstekende kwaliteit, de Northwest, waarvan men hoge verwachtingen koestert. 

In het Oosten heeft men reeds lang ouderplanten gebruikt met een sterke chiloensis- 
inslag. Vandaar dat de meeste rassen daar vrij tolerant zijn voor virus. 


1.2. Bestrijding van de vector. Sinds men de beschikking heeft over middelen, zoals 
parathion, om de luis- vector (Pentatrichopus fragaefolii CklL.) te bestrijden, is deze 
bestrijding met zeer veel effect uit te voeren. De oplossing van het virus-vraagstuk 
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heeft daardoor andere mogelijkheden gekregen dan hij tot voor kort had. Nu de 
verspreiding van het virus op het veld voorkomen kan worden, zal tolerantie of 
gevoeligheid wellicht minder betekenis krijgen. 


13. De noodzaak van gezondheidsselectie volgt uit het bovenstaande. Een bestrij- 
ding van de virus-vector op productievelden heeft alleen zin, indien deze worden 
aangelegd met gezonde, virusvrije planten. Iedereen zal het toejuichen indien voor de 
vermeerderingsvelden een minder rigoureuze isolatie nodig zal zijn. Zeer zeker ook de 
„inspectors”. Met een van hen reden we een lange dag over gedeeltelijk zeer smalle en 
stoffige wegen door de bergen van West-Oregon, om 2 selectiebedrijven te bezoeken. 


2. BLAUWE BESSEN (,„blueberries’’) 

Blueberries komen overvloedig in het wild in Amerika voor. Men heeft er een vrij 
groot aantal soorten van, o.a. „lowbush”-typen (zoals Vaccinium angustifolium), 
„highbush”-typen (V. australe, V. corymbosum), en de „rabbiteye blueberry” (V/. ashei). 
In cultuur zijn tot nog toe alleen de „highbush” en de „rabbiteye blueberries”’. Laatst- 
genoemde soort blijft hier buiten beschouwing, daar zij groeit in zuidelijker streken, 
die voor ons niet van belang zijn. 

De „highbush blueberry” vormt een interessant voorbeeld van wat in een betrekke- 
lijk korte tijd (ongeveer 40 jaar) met de veredeling van een gewas te bereiken is. In 
1908 begon F. V. Covirre (U.S.D.A.) te selecteren in de wilde typen, en kruisingen te 
maken. Hieruit ontstonden een aantal rassen, die in productie, vruchtgrootte, uiterlijk 
van de vrucht, veel beter waren dan de wilde typen. Wat b.v. de vruchtgrootte betreft, 
heeft men thans rassen, waarvan de vruchten 2-3 x zo groot zijn als van de wilde 
typen. Met deze nieuwe rassen is geleidelijk een teelt van „„highbush blueberries”’ 
ontstaan, die zich nog steeds uitbreidt, en thans ongeveer 2000 ha beslaat. 

Behalve kruisingen binnen de „highbush”-soorten zelf, heeft men ook „„lowbush” 
met „highbush”-typen gekruist. De „lowbush” bezit namelijk verschillende eigen- 
schappen die men gaarne zou combineren met de „highbush”, zoals geschiktheid 
voor groei op drogere gronden, aanpassing aan een kort groeiseizoen, zoals in het 
Noorden van Michigan, betere winterhardheid, en betere weerstand tegen oceaanwind. 
Zowel te South Haven (Mich.) als te Longbeach (Wash) hebben we F‚ en F, hybriden 
uit dergelijke kruisingen gezien, waarvan men goede verwachtingen had. Het zal 
misschien de moeite waard zijn, te zijner tijd deze hybriden ook eens te proberen op 
onze zure bosgronden. 


3. BRAMEN 


lets van de bramenteelt hebben we gezien in het Westen, in Washington, Oregon en 
Californië. Behalve daar, worden ze ook geteeld over een uitgestrekt gebied in het 
Oosten en Midden, westwaarts en zuidwestwaarts van New Jersey tot Texas. Belang- 
rijk veredelingswerk eraan wordt verricht door G. F. WaLpo te Corvallis in Oregon, 
in samenwerking met G. M. DARROW te Beltsville. 

De braam behoort, met de framboos, tot het geslacht Rubus. In dit geslacht liggen 
nog enorm veel mogelijkheden op het gebied van veredeling. De verscheidenheid 
is zeer groot. Slechts weinig systematici hebben zich aan een beschrijving van de 
species gewaagd, vooral waar het de bramen betreft. Ook het aantal chromosomen 
kan zeer uiteenlopen, en variëren van 2n — 14, 35, 42, 49, 56, 63 en 84, bij een grond- 
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getal van 7. Bij het veredelingswerk werden tal van combinaties tussen kruisings- 
ouders met een verschillend aantal chromosomen gemaakt, waarbij naast een groter 
of kleiner aantal steriele planten ook een aantal zeer goed fertiele werd verkregen 
ook indien het aantal genomen oneven was. Enkele goede rassen met On chromosomen 
bewijzen dit (Cascade, Pacific). 

Tot dusverre heeft men bij het kweekwerk voornamelijk gebruik gemaakt van 
selecties uit wilde bramen uit westelijk en oostelijk Amerika, van bestaande rassen, 
zoals de uit Europa afkomstige braamrassen Himalaya en Evergreen (Rubus laciniata), 
en van enkele hybriden van braam met framboos, zoals de Loganberry. 

Vooral in het Westen, waar alle geteelde bramen verwerkt worden vanwege de 
lange afstand tot de grote consumptie-centra, heeft men rassen nodig met een betere 
geschiktheid voor invriezen dan de bestaande, die nog te zacht zijn; ook een diep 
glanzend zwarte kleur wordt gewenst. Verder zoekt men naar genetisch doornloze 
rassen (de thans geteelde doornloze selecties zijn mutaties van gedoornde rassen, 
ontstaan als periklinale chimeren, die gedoornde wortelopslag geven), een betere 
resistentie tegen ziekten en voor het Oosten een betere winterhardheid. 

Een handicap bij braam-kruisingen is vaak de neiging tot apogamie (schijn- 
bevruchting). Verschillende rassen zijn hierdoor zaadvast, zoals de Himalaya en de 
Oregon Evergreen. In kruisingspopulaties kan men dan ook rustig alle aan de moeder- 
plant gelijk zijnde zaailingen weggooien. 

Interessante mogelijkheden zijn er gelegen in de hybridisatie van braam met fram- 
boos. Het oudste voorbeeld hiervan is de Loganberry, die bij toeval is ontstaan. In 
Oregon zijn thans doelbewust kruisingen gemaakt tussen verschillende 8-ploide en 
6-ploide bramen met de 4-ploide framboos La France. De zaailingen hieruit bezaten 
in tal van eigenschappen het karakter van hybriden, en vertoonden veel overeenkomst 
met de Logan, zoals in de diep rode, nooit zwarte, vruchtkleur, het loslaten van de 
bloembodem, in de zaadgrootte, en in de smaak, die sterk variëerde. Betere winter- 
hardheid en betere resistentie tegen verschillende ziekten zal mogelijk ook door 
hybridisatie met frambozen rassen te verkrijgen zijn. 


4, FRAMBOZEN 

Anders dan in Europa, worden in Amerika verschillende soorten van frambozen 
geteeld. Het belangrijkste zijn de rode frambozen; deze stammen gedeeltelijk af van 
de Amerikaanse rode framboos, Rubus strigosus, gedeeltelijk van de Europse, A. 
idaeus; de rassen van het idaeus-type hebben een betere smaak, groter vruchten, maar 
zijn minder winterhard. Daarnaast worden op kleine schaal zwarte frambozen ge- 


_teeld, afkomstig van R. occidentalis, en purpere frambozen, hybriden tussen de rode 
en de zwarte. Al deze soorten zijn diploid, met 2n — 14, op enkele, zelden geteelde 


A Te EREN KE VR e 


rassen na, zoals La France en Hailsham, die 4-ploid zijn. 

Hoewel op verschillende proefstations vrij intensief aan frambozen wordt gewerkt, 
hebben we er slechts weinig van gezien. 

In verband met ons eigen onderzoek, was ik zeer benieuwd iets te zien van het ver- 
edelingswerk op resistentie tegen de virus-vector, Amphorophora rubi; hieraan is zowel 
te Geneva (N.Y.) als te Puyallup (Wash.) gewerkt. Aan dit probleem bleek echter niet 
veel aandacht meer besteed te worden, daar het voldoende opgelost werd geacht 
na de introductie van enkele resistente rassen, zoals de Milton door SLATE in Geneva, 
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en de Washington door SCHWARTZE in Puyallup. Ook het kruisingsmateriaal bezit in 
voldoende mate de factor voor resistentie. In Washington konden we constateren, hoe 
het in 1939 geïntroduceerde ras Washington de oude, met virus besmette Cuthbert 
vrijwel geheel had verdrongen. Volkomen resistent was het echter niet. 

Tot de ernstigste problemen, waarvoor het veredelingswerk in Washington zich 
thans zag geplaatst, waren een verdorringsziekte („wet feet”, waarschijnlijk een wortel- 
rotziekte; oorzaak onbekend), en kruimeligheid van de vruchten. 

Wat betreft het „wet feet” trachtte men resistente zaailingen te vinden, waartoe 
o.a. een kruising was gemaakt tussen Newburgh en Latham, beide rassen van Ameri- 
kaanse herkomst; ideaus-rassen zouden vatbaarder zijn. 

De kruimeligheid der vruchten wordt vermoedelijk ten dele veroorzaakt door een 
virusziekte („„decline-disease””); ten dele, vooral bij de zwarte frambozen, schijnt dit 
verschijnsel .ook verband te houden met weersinvloeden. Nieuwe selecties, die de 
eerste jaren volkomen normale vruchten geven, kunnen soms reeds na een paar jaar 
kruimelig worden; zo verging het ook met het nieuw geïntroduceerde ras Tahoma. 

Een eigenschap, die momenteel nogal in de belangstelling staat, is het remonteren, 
d.w.z. het produceren van een tweede oogst in de nazomer, aan de toppen der nieuwe 
scheuten, welke eigenschap erfelijk is. Vooral SLATE te Geneva heeft hieraan veel 
werk verricht. Hij introduceerde o.a. in 1947 de September. 


Veredeling van cranberries, de Amerikaanse veenbes, Oxycoccus macrocarpus,zagen 
we ten slotte te Wisconsin Rapids, bij H. 1. BAIN, op het particuliere proefstation 
van de Mid-West Cranberry Cooperative. 

Rode bessen zijn van zeer weinig betekenis; alleen te St Paul (Minn.) werd er enige 
aandacht aan geschonken. 

SUMMARY 

According to an E.C.A. project a study was made of the breeding, production, 
harvesting and marketing of small fruits in the U.S.A... 

The breeding of small fruits appeared to be very important. With the strawberries 
the breeding for resistance to red-core-disease (Phytophthora fragariae HICKMAN) 
has come into prominence. The Verticillium resistance of some Californian varieties, 
and the breeding for virus tolerance with parents of the tolerant chiloensis type was 
also of importance to us. 

Highbush blueberries are a native American erop; selection and breeding have 
resulted in much better varieties, which are being cultivated more and more intensively. 
Crosses between highbush blueberry types and lowbush types give more possibilities 
with respect to a drier soil, shorter growing season, and better hardiness. 

Blackberries are an important crop in the U.S.A... Breeding work is done by G. F. 
Warpo at Corvallis (Oregon) in collaboration with G. M. DARROw at Beltsville. 
Better freezing quality is the main purpose in the West, greater hardiness in the East: 
thornlessness is a quality much wished for. Many possibilities still lie in hybridizing 
blackberries with raspberries. Problems in raspberry breeding in the West are mainly 
„wet feet”, a serious wilting disease, the cause of which is unknown yet, and the 
erumbliness of the fruits. Aphid resistance has been sufficiently achieved in new 
varieties such as Milton and Washington. 

Everbearing varieties are the purpose of the breeding work at Geneva. 
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ASTREGO, J. J., Rassen, selectie en hiermede samenhangende problemen bij de 
aspergeteelt. (Varieties, breeding work and cultural problems in asparagus). 
Mededelingen Directeur van de Tuinbouw 14 (1951): 657-671. 


Selection within the asparagus variety „Glory of Brunswick” began to be applied in 
Limburg in the year 1927. The so-called „Beeren” selections were obtained which 
yielded 25 % more than the commercial varieties. When it became evident, however, 
that the American asparagus Mary Washington was better in several respects, crosses 
were made with this variety. From 1947 onwards selection has been practised in Mary 
Washington, which is less homogeneous than was claimed formerly. Simple selection 
performed on the green plants resulted in a progeny of considerably higher yielding 
capacity. 

Already in the years 1927-1929 it was found that male plants give higher yields and 
produce more shoots than female ones. The method of HANNA, BANGA, SNEEP and 
others, to obtain pure male offspring by using hermaphrodite plants is in an advanced 
experimental stage at the Institute of Horticultural Plant Breeding of Wageningen. 


Bornuis, G. G. Natuurlijke bastaardering bij de aardnoot, Arachis hypogaea 
(Natural hybridization in groundnuts). Landbouwkundig Tijdschrift 63 (1951): 
447-455. 


An incidence of natural hybridization up to 6 % indicates that this phenomenon is 
not so rare that it must be considered of no importance to the plant breeder. Under 
special conditions great differences may be expected in percentages of natural hybridi- 
zation in different varieties of groundnuts. The low percentages observed on Java 
during the West Monsoon may be a consequence either of the smaller number of 
insects involved or of the belated pollination with foreign pollen caused by the later 
opening of the flowers on account of the often cloudy weather. The latter explanation 
is the most probable. 


Bos, B. C. Het voorkomen en de aard van knopmutaties bij de aardappel 
(Occurence and nature of bud sports in potatoes). Mededelingen van de Neder- 
landse Algemene Keuringsdienst voor landbouwzaden en aardappelpootgoed 8 
(1951): 11-13, 3 fig. 

The author investigated the occurrence of periclinal chimeras in sports of potatoes. 


The studies dealt with 63 mutants derived from 20 varieties. In this research the method 
of Miss ASSEYEVA was used. The tuber was cut lengthwise and the eyes of one half 


_were excised. The untreated halves reproduced the mutant, while a large number of the 


} 


_ treated halves reverted to the normal type through the formation of adventitious buds. 
__From these facts could be concluded that the mutants giving throwbacks after excision 
_were periclinal chimeras. One of the pictures, for example, shows a raspberry-leaf 


__mutant of the variety Bintje and a normal plant of this variety, which appeared after 
_ treatment. 
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Brust, J. H. Stamselectie (Clonal selection). De Pootaardappelhandel 4 (1951): 
332-335, 4 fig. 

In the twenties a group of seed-potato producers in the Netherlands set themselves 
with great zeal to hill selection in order to improve in this way the health of the seed 
tubers. When, however, after the introduction of the method of early lifting the health 
of the propagating material was considerably increased, individual selection was ne- 
glected and mass selection supplemented by early harvesting of the crop was usedinstead. 

Now clonal selection has again been brought into prominence. By means of this 
method and by early lifting, the quality of the seed will be raised to a higher level. As 
clonal selection in a potato variety may lead to the establishment of divergent types 
it is necessary to submit the clones to careful examination. In this examination, which 
takes place on the central clone field in the North-East Polder and on the clone fields 
of the regional inspection services, the lines are classified in poor, average and good 
types, designated by the numbers 2, 3 and 4 respectively. Retention of the higher 
yielding type 4 will gradually improve the variety. 


ESCHAUZIER, W. A. Aspecten van de graszaadveredeling (Some aspects of grass 
breeding). Zaadbelangen 5 (1951): 139-141. 


Grass breeding presents difficulties not encountered in the improvement of arable 
crops. Arable crops are, in general, annuals, grown alone and harvested at a definite 
period and the produce is easy to weigh and analyze. In grasses this is generally 
different. They are, as a rule, destined to last more than one year, are grown in mix- 
tures and harvested at intervals. 

Simple observation plots can give only a rough indication concerning the value of 
the strains. The yielding capacity of the sward is determined by an intricate complex of 
factors. Whereas characters such as tillering capacity, leafiness, winter hardiness, good 
aftermath following grazing or cutting, persistency, resistance to rust, etc, offer no 
particular difficulty, characters related to the growth habit and the growth rhythm are 
of a more subtle nature. 

In Westerwolds ryegrass the problem is comparatively simple. It is sown mostly 
alone or in mixture with Italian ryegrass and (or) red clover and is chiefly used in one- 
year leys for hay. The old local variety produces little leafage, is rather stemmy 
and heads early. The bred strains are later in starting growth, are more leafy and 
produce a richer aftermath. In seeds mixture with red clover the pedigree varieties of 
Westerwolds ryegrass are to be preferred because the clover can develop better. 

Italian ryegrass too, which is used for leys of two or three years, presents no particu- 
lar difficulties to the breeder. It is a question of getting hay types that are early and 
leafy with a good tillering capacity, and sufficient winter hardiness. 

With respect to cocksfoot the author draws attention to the leafy, succulent selec- 
tions, which hold much promise on the dry, sandy soils. 

English ryegrass is a more difficult matter for the breeder, on the one hand because 
it has so many different applications and on the other hand because the number of 
mixtures is so great. Of the hay type (early flowering), the medium-late dual purpose 
hay and pasture type and the pasture type (late flowering) there exist Dutch forms, but 
the most effective use of these strains can only be ascertained when the botanical 
analysis of the sward is supplemented by carefully conducted grazing trials. 
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FERWERDA, F. P. Inteelt en heterosis bij rogge (Inbreeding and heterosis in rye). 
Landbouwkundig Tijdschrift 63 (1951): 319-330, 3 fig. 


The object of the investigation reported in this paper is to ascertain whether diffe- 
rences exist between the various inbred lines with respect to their pollination require- 
ments. With this view inbred lines were subjected to open-pollination in an environ- 
ment where the conditions strongly favored cross-pollinafion. In the progenies 
obtained in this manner two sharply differentiated types of plants were encountered: 
small, degenerate plants, obviously resulting from self-pollination, and strong plants, 
clearly showing hybrid vigor, which undoubtedly originated from eross-pollination. 
The percentage of heterotic individuals gives a measure of the frequency in which cross- 
fertilization has occurred. Some lines constantly show a high percentage of sponta- 
neous crossing, whereas in other lines self-fertilization predominates. Plants of a third 
group are characterized by a variable behavior. 

The opinion that the contrasted behavior of the inbred lines is attributable to a 
special preference of the pistil to foreign pollen in one case, and a predilection to own 
pollen in the other case, appeared invalid. In experiments with a great number of 
inbred lines in which after careful emasculation the stigmas were dusted with a mix- 
ture of equal parts of own and foreign pollen, all inbred lines yielded a progeny 
consisting almost entirely of hybrid individuals. This holds true also of those lines 
from the behavior of which under open pollination one would be inclined to conclude 
that they possess a certain predilection for autogamy. 

The preponderance of self-fertilization in some lines probably finds its explanation 
in peculiarities of the construction of the spikelets, eg. that during blooming the 
glumes do not separate, which prevents the access of foreign pollen. These complica- 
tions make that only in a few cases it is possible to reproduce a valuable F,. In general, 
serious obstacles exist. 

Should one succeed in finding forms having male sterility of cytoplasmic origin 
many of these difficulties could be removed. 


HAAN, H. De. Aardappelkwekersdagen (Potato Breeding Days). De Poot- 
aardappelhandel 4 (1951): 283. 


During the last few years the Netherlands Association of Plant Breeders has laid 
emphasis on specialization in the various fields of crop improvement. Since 1940, for 
instance, 15 potato breeding days have been held. The meetings were well attended, all 
the specialists on potato research and all the potato breeders of the Netherlands were 
regularly invited and mutual contact was fostered. The aim has always been to put on 
the agenda as speakers next to each other a breeder, a research worker and a person 
connected with the actual production (e.g. someone of the seed inspection service, 
N.A.K.). 

A very popular item of discussion has been a survey of the varieties available to the 
grower in some special region. | 

If one considers that not less than 25 scientific workers specialize in potato research 
and that as many breeders are qualified to read papers at the meetings, it is obvious 
that an abundance of subjects remain for discussion during the coming sessions. 
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HAAN, H. pe. Gerstveredeling in Duitsland (Barley breeding in Germany). 
NaCoBrouw Jaarboekje 15 (1951): 50-54. 

In the early part of the twentieth century Chevalier and Hanna were used by the 
German breweries. By means of individual-plant selection Hadostreng, Danubia and 
Bavaria were developed. These last two varieties were bred by Dr ACKERMANN, who 
succeeded in obtaining Isaria spring barley, which was widely grown as malting barley. 
In 1940 this variety occupied half the area devoted in Germany to spring barley. 

In 1939 Heine’s Haisa spring barley was released and it became a serious competitor 
to Isaria. 

Thanks to the cooperation between Dr HONECKER, of the Plant Breeding Station at 
Weihenstephan, and German breeders new varieties were produced, possessing 
resistance to powdery mildew and rust. Though the growing of malting barley almost 
ceased during the war, considerable progress was made in Germany during this time in 
the field of barley improvement. 


Jong, J. J. pe, De heffing ten behoeve van de kwekersvergoedingenfondsen 
(The levies raised for the plant breeder’s compensation funds). Mededelingen van 
de Nederlandse Algemene Keuringsdienst voor landbouwzaden en aardappelpoot- 
goed 8 (1951): 36-37. 


The Netherlands General Inspection Service for Seeds of Field crops and for Seed 
Potatoes (N.A.K.) has been the first agency to reward the plant breeder according to 
a scheme which was put into operation in 1934. 

Through the Plant Breeder’s Decree of 1941 a government sanctioned system of 
compensation came into effect. In accordance with this decree the N.A.K. takes 
charge of various funds out of which the breeder is renumerated for his successful 
creations. 

Though the most rational system to form these funds would have been to let every 
grower, who uses a given variety, contribute, in proportion to the acreage he plants, 
a small amount to the fund reserved for the crop in question, the levying of such a due 
appeared to be too difficult in practice. The levies were restricted to the certified and 
sealed propagating material produced by persons that have not bred the variety they 
grow for seed. The administrative work and the levying was entrusted to the N.A.K. 

Thus the burden was put on the propagating material, while the consumption and 
industrial sectors were exempt. The charges on the propagating material place the 
export trade ín an unfavorable position with respect to countries where the breeding 
work is not remunerated by a similar scheme. It would be possible to obviate this 
drawback by restituting partly or totally the sum paid or by broadening the basis in 
raising the levy on the total area grown to a given variety. 


KRONENBERG, H. G. en FLUITER, H. J. pe, Resistentie van frambozen tegen de 
grote frambozenluis Amphorophora rubi Kalt (Resistance in raspberries to Ampho- 
rophora rubi Kalt). Tijdschrift over Plantenziekten 57 (1951): 114-123. 

Virus diseases are serious enemies of the raspberry and the development of immune 
varieties or of varieties shunned by the insect vectors (aphides) is urgently needed. This 
latter point is illustrated. No, or almost no, aphides of the species Amphorophora rubi 
have been found on the raspberry varieties Indian Summer, Malling Landmark, 
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Milton, Newburgh and Viking. Most of the other varieties were affected. Infection 
experiments confirmed the resistance of Malling Landmark and Milton, but the other 
varieties mentioned above were not resistant under all conditions. 

In breeding for resistance the crosses between Milton x Newburgh and Milton x 
Viking produced the best material for selection. Almost no resistant plants were found 
in crosses between susceptible varieties. These facts corroboraté experience gained by 
foreign workers. 


LAMBERTS, H. Resistentie tegen aantasting door Fusarium oxysporum in gele 
lupine (Resistance to Fusarium oxysporum in yellow lupins). Landbouwkundig 
Tijdschrift 63 (1951): 458-459. 

In 1950 selections from different varieties of yellow lupin were examined for resis- 
tance to Fusarium oxysporum. The material came from plants harvested separately in 
1949. Fifteen individuals of each line were sown on a heavily contaminated trial field. 

Five selections of one Portuguese wild form appeared to be completely immune in 
the field, while seven selections of the same origin proved partly resistant. All other 
plants succumbed to the fungus. The results show that genes for resistance are present in 
the Portuguese form. The hereditary transmission of these factors is being investigated. 


LOOKEREN CAMPAGNE, H. VAN, Laboratoriumonderzoek van aardappelrassen 
op hun vatbaarheid voor aardappelwratziekte. (Laboratory tests of potato 
varieties for susceptibility to wart disease). De Pootaardappelhandel 4 (1951): 
327, 330, 2 fig. 

Laboratory tests for susceptibility to wart disease give quicker results than field 
tests. As the laboratory work can be carried out during winter it is possible to inform 
the breeders of the outcome before the new planting time. In the laboratory tests two 
methods are used side by side (SPIECKERMANN and LEMMERZAHL). To obtain Dutch 
certificates of immunity to wart disease a seedling must have been tested at the 
Phytopathological Service and on a heavily contaminated field of the Potato Trial 
Station at Oostwold in Groningen. 


MANSHOLT, U. Het ontstaan van de Groninger Rode klaver en de mogelijk- 
heden om de zaadopbrengst en de zaadteelt hiervan te vergroten. (The origin of 
Groninger Red Clover and the possibilities of extending its seed yield and seed 
production). Mededelingen van de Nederlandse Algemene Keuringsdienst voor 
landbouwzaden en aardappelpootgoed 8 (1951): 18-20. 

The Groninger red clover originated from Roosendaal red clover purchased in 1924 
and propagated year after year in the north of Groningen on sea silt and in a ruder 
climate than its native habitat. The severe winter of 1928/29 greatly contributed to 
improve the winter hardiness of this clover in comparison to the initial material. After- 
wards a few severe winters have contributed to the maintenance of the winter hardi- 
ness. In other respects too continuous growing on sea-silt soils has allowed natural 
selection to operate. z 

The seed production of this local variety is, however, limited. As sandy soils are 
better suited to the production of clover seed than sea silt, it would be desirable to 
extend the area of the Groninger red clover to the three northern provinces of the 
Netherlands, thus including lighter soils in the seed-growing zone. 
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SNEEP, J. Selectie op het juiste tijdstip (Selection at the right time). Mededelin- 
gen Directeur van de Tuinbouw 14 (1951): 672-678, 3 fig. 


The right time for the evaluation and the selection of horticultural plants is the 
moment when the produce is harvested for sale. Often the difficulty in applying this 
rule lies not so much in the selection proper as in the production of seed of the selected 
plants. 

In the Netherlands the seed production of endive is only possible with very early 
spring or winter sowing, so that the plants run to seed in the beginning of the summer. 
In some districts, however, growing in the open for late autumn marketing is very 
important. The fall endive is harvested in October or November under often very 
unfavorable circumstances (low temperature, excessive humidity). Consequently the 
strains must be selected for resistance to these adverse weather conditions. In the 
Netherlands it is, however, impossible to grow seed from these late plants. 

About the same circumstances hold with respect to Giant-Cauliflower, which is 
harvested from October to December and has to be able to grow in short days with 
little sunshine and low temperatures and has to withstand frost and excessive moisture. 
No method has been devised as yet to winter these plants in order to get seed from 
them. 

The seed production of cauliflower harvested in July and August presents the same 
difficulties, only the characters for which has to be selected are different, viz., resis- 
tance to heat and drought. 

In these and in similar cases attempts should be made to adapt the seed production 
to the requirements of the selection. By placing selected plants in sheds and by heating 
when the temperature falls below 3 °C it has been possible to produce seed. This 
method creates a possibility to get stock seed of autumn endive and Giant Cauliflower. 

In the summer cauliflower Lecerf (All Year Round) the ripening head was cut and 
by means of root cuttings material was obtained which could be kept fairly easily 
under glass during winter and that produced seed earlier than under normal conditions. 


Toxopeus, H. J. Voorschrift voor de behandeling van aardappelzaaisels met 
Phytophthora infestans (Prescriptions regarding the treatment of potato seedlings 
with Phytophthora infestans). Mededelingen van de Nederlandse Algemene 
Keuringsdienst voor landbouwzaden en aardappelpootgoed 7 (195051): 92d. 


Hints are given to the Dutch breeders of potato varieties with respect to artifical 
infection with blight. Attention is drawn to the fact that some manipulations that are 
difficult to perform may be omitted and that no microscope is needed. The material 


necessary for infection with Phytophthora can be obtained from the Foundation of 
Plant Breeding at Wageningen. 
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BANGA, O., 4e Beschrijvende Rassenlijst voor Groentegewassen (Fourth 
Descriptive List of Varieties of Vegetable Crops). Wageningen, 1951, 172 Pp. 
67 fig. 

This List of Varieties contains the following sections: Tuber and root crops, bulb 
crops, leafy vegetables, brassicas, pulses, maize, fruit vegetables, strawberry, tobacco, 
medicinal plants and aromatic herbs. It is edited by the Institute of Horticultural 
Plant Breeding at Wageningen. 

The chapters on early potatoes, swedes and field peas have been taken from the 
List of Varieties of Field Crops and the chapter on strawberries had been taken from 
the List of Fruit Varieties. The chapter on medicinal plants and aromatic herbs is new. 
The aim of the List is to give factual information to the vegetable growers. For each 
crop after some general remarks come the descriptions of the various varieties and 
selections. With respect to many crops field trials according to the „Danish system” 
made it possible to mention selections assigned to their respective breeders. 


Dorst, J. C., Winp, J. en GROENEWOLT, J. K., 27e Beschrijvende Rassenlijst 
voor Landbouwgewassen met bijlagen 1952 (Twenty-seventh Descriptive List of 
Varieties of Field Crops with Supplements. Wageningen, 1952, 314 pp. 

The twenty-seventh List of Varieties of Field Crops appeared early in January 1952, 
It is divided in chapters according to the crops. At the end of the descriptive part of 
each chapter there is a table of figures summarizing the agricultural characters of the 
varieties mentioned. These tables enable those unfamiliar with the Dutch language to 
compare the varieties. 

This guide contains also statistics relative to the distribution of the different varieties 
in the 26 agricultural districts of the Netherlands in 1951, and data, for the country as 
a whole, on the acreages under the different varieties during the last 20 years. 

It may be mentioned here that this List, with explanatory notes in English, French 
and German, can be had on application to the Institute for Research on Varieties of 
Field Crops at Wageningen. With the aid of these notes foreigners are able to use the 
List. Moreover the chapters on potatoes, cereals, pulses and flax have been translated 
in these languages and are also available on application. 


HAAN, H. de, Wageningen — Netherlands. Centre of Agricultural Science. 
Wageningen, Veenman, 1951, 84 pp., 31 figs. 


The fact that so many laboratories are located in one town made it desirable to 
publish for the benefit of the foreign visitors a guide of Wageningen as agricultural 


centre. It does not only contain addresses of the various institutes, but it also gives a 


ein 


synopsis of their working programs and mentions the technical officers and their 
special fields. Photos of many of the buildings illustrate the booklet. 


JAARVERSLAG 1950. Instituut voor de Veredeling van Tuinbouwgewassen 
(Annual Report 1950. Institute of Horticultural Plant Breeding). Wageningen. 1 
(1951) 200 pp, 67 fig, 1 pl. 

The Institute, started on a small scale in 1936, was officially founded in 1943. 
Recently the first stone of an up-to-date laboratory has been laid and at about the 
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REVIEWS OF BOOKS 


same time the publishing of annual reports was started. The first issue of this series 
refers to the year 1950. It is conveniently arranged according to the various crops. 
With respect to each crop mention is made of the work published in previous years 
by members of the staff of the Institute. 

Ten entire personnel comprises 133 members, 15 of which are scientific researchers. 
The results of the research work will either be published in the future issues of Euphy- 
tica, or be abstracted in this journal. 


ZAAIZAAD UIT NEDERLAND (Seeds from Holland). Vada, Wageningen, 1951, 
10 pp. 23 figs. 


This richly illustrated booklet, published by the Foundation for the Propaganda 
Abroad of Agricultural Seeds, (available on application to the new address Sweelinck- 
plein 45, The Hague) of which English, French and German editions are also issued, 
surveys the production of seed for sowing purposes in the Netherlands. The significance 
of the List of Varieties, of the inspection by the N.A.K. (administrative control, field 
inspection, sampling, transport control, certificates) and the export of agricultural 
seeds from the Netherlands are illustrated by tables and figures. 

At the same time a survey is given of the good varieties of which seed, grown in the 
Netherlands, can be delivered by recognized exporters. The standards set by the 
N.A.K. must be considered as minimum requirements. Many Dutch exporters strive 
to surpass these norms. During the last three years the average annual export of 
agricultural seeds amounted to 34.630 metric tons. 


FRIMMEL, FR., Die Praxis der Pflanzenzüchtung. Paul Parey; Berlijn. 1951, 
160 blz, 13 afb., 12 D.M. 


Dit boek is een waardige tegenhanger van het in 1948 verschenen werk van H. KApP- 
PERT over de erfelijke grondslagen van de plantenveredeling. Prof. Dr FR. FRIMMEL 
heeft dit geschrift bedoeld voor kwekers, studenten en landbouwers en er naar ge- 
streefd het ook voor lezers zonder wetenschappelijke opleiding genietbaar te maken. 
Geleerde vaktermen zijn vermeden, terwijl een verklarende woordenlijst een begrips- 
omschrijving geeft. 

In de eerste helft wordt de algemene veredelingsleer behandeld. Uit de gegeven voor- 
beelden blijkt, dat schrijver thuis is zowel op het gebied van de land- als de tuinbouw- 
gewassen. De veredelingsproblemen bij zelf bevruchters, vegetatief vermeerderde ge- 
wassen en kruisbevruchters worden in de tweede helft besproken. 

Het geheel ziet er keurig verzorgd uit en biedt door de keuze der voorbeelden onge- 
twijfeld ook voor de Nederlandse kwekers van land-, tuin- en bosbouwgewassen 
interessante gegevens om hun blik te verruimen. 
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PAPERS READ AT THE STUDY CENTRE OF PLANT BREEDING 


FEEKES, W., Enkele aspecten van de tarweveredeling (Some aspects of wheat 
breeding). Notulen Studiekring voor Plantenveredeling (Transactions Netherlands 
Study Centre of Plant Breeding), Wageningen, 1951: 359-390. 


During the last decennia, at a rough estimate of the speaker, the yearly loss caused 
by winter injury amounted in the Netherlands to f 1,700,000 (about £ 160,000); the 
loss by yellow rust to f 500,000; lodgingf 1,000,000; sprouting in the stook f 1,600,000; 
take-all and foot rot f 400,000; shattering f 100,000. The damage caused by unfavorable 
spring and summer weather is estimated by the speaker at between 10 to 20 million 
guilders. These losses could be much reduced by breeding for: vigorous growth in a 
dull and cold spring; little susceptibility to spells of warm weather during heading 
and the preservation of firmness of straw after heat waves; resistance to heat during 
flowering and shortly after, or too much rain at flowering time; not too high sunshine 
requirements during the development of the grain; resistance to drought and to 
shrivelling of the grain as a consequence of too hasty ripening. 

The ideal wheat variety has to possess a high degree of adaptability. In the Nether- 
lands more systematic use should be made of the possibilities offered by the large 
varietal range of the world. 

The susceptibility to sprouting could be improved by growing red wheats, but now, 
with the predilection for white varieties, losses can only be prevented by adopting 
suitable harvest methods. 

The speaker entered particularly into the subject of winter resistance of wheat. 
The most productive wheat varieties at present are not hardy enough. In countries 
like the Netherlands, where severe winters are rare, the farmer is inclined to take 
chances. He will sow preferably high yielding varieties, though they are less winter 
hardy. The speaker drew attention upon the efforts of German breeders who are 
endeavoring during the last several years to develop very hardy varieties (Heine IV, 
Heine VII, Silber, Carsten VI). 

In our country, as well as in neighboring countries, emphasis has to be put on 
prolific and at the same time winter hardy varieties. In countries with more severe 
winters the yield requirements can be lower because the losses incurred by the use 
of varieties liable to winter killing are greater. In still extremer climates finally, only 
spring wheat can be grown. 

Dr FEEKES considered it desirable to organize internationally a systematic varietal 
comparison. He gave a description of what he would deem the ideal wheat type for 
the Netherlands, Belgium, the North of France and probably also Western Germany. 

Finally the speaker gave an analysis of the conception of the „breeder’s eye”, the 
insight and intuition of the plant breeder. The period of the „breeder’s eye” preceded 
historically that of the field-plot technic. This faculty is based upon the interest, 
talents and experience of the worker. Not only in a first, preliminary selection, but 


— also in evaluating the lines thus obtained a few gifted breeders rely upon their intuitive 
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grasp of the situation, their „breeders eye”. They seem to be able to estimate the 
merits of the new plants and to detect the harmonious types. 
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PAPERS READ AT THE STUDY CENTRE OF PLANT BREEDING 


Wir, F., De toetsing van vorstresistentie van grassen en klavers in het labora- 
torium. (Testing of grasses and clovers in the laboratory for winter hardiness). 
Notulen Studiekring voor Plantenveredeling (Transactions Netherlands Study 
Centre of Plant Breeding), Wageningen. 1951: 392-397. 


Among the many requirements that varieties of perennial grasses and clovers have 
to satisfy in the Netherlands one of the most important is that of winter hardiness. 
During the winter 1946/47 it appeared that many foreign and domestic grass and 
clover strains, especially perennial rye-grass and red clover did not meet the require- 
ments. 

When the speaker was appointed at Wageningen in 1947 a study of methods of 
selecting for winter resistance of grasses and clovers became one of the first points of 
the breeding program. At the beginning he had no greenhouse and only a small cold 
chamber for testing cold resistance. Strains sown in-the open during fall were care- 
fully dug out in winter and put in the freezing chamber. Per variety of family bundles 
of 25 to 40 plants were formed with 3 replications. The temperature was gradually 
decreased, 1 day at 1 °C, 1 day at -2°C, 1 day at -6 °C and then slowly to —12 to 
-16 °C. After a few hours of the lowest temperature the chamber was gradually 
brought up to 0 °C. After thawing the plants were placed with the roots in water and 
the damage was determined the following day. 

When a hothouse became available the plants were planted in moist peat-dust and 
watered regularly. It was then possible to study the recovery 1 to 3 weeks after 
freezing. 

The speaker showed tables illustrating the results obtained with foreign and domestic 
varieties and selections of rye-grass. In the early hay types the strains New Zealand 
permanent pasture and S 24 obtained the lowest figures for resistance. 

In rye-grass and in clovers a good correlation was observed between the figures 
obtained in the freezing chamber and the field experiences in connection with winter 
hardiness. This correlation, which probably will hold true also in future breeding 
work, opens perspectives for the use of the cold chamber in narrowing down popu- 
lations as the least damaged plants can easily be retained. This year among other 
things F, populations of crosses between perennial and Italian rye-grass will be sifted. 
The idea is to obtain intermediate forms that will combine as much as possible the 
winter hardiness of perennial rye-grass with the early development in spring of Italian 
rye-grass. 
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NEWS ITEMS 


IR G. E‚ VAN Dijk has been added on May 1st 
1951 to the staff of the Foundation for Plant 
Breeding at Wageningen and is doing work on 
grass improvement. 


On April Ist 1951, DR W. J. FRANCK retired 
as director of the Government Seed Testing 
Station at Wageningen. On that date DR A. F. 
SCHOOREL became director of the station. 


IR D.J. Gras accepted on July 1st 1951 an 
appointment as geneticist with the Breeding 
Station of Dr R. J. Mansholt, Westpolder (Gr.). 


IR H. B. GoerTTscH joined on September {st 
1951 the staff of the Institute of Plant Breeding 
at Wageningen. 


Dr Iz. DE HAAN, cytologist at the Horticul- 
tural Laboratory of the Agricultural University, 
at Wageningen, departed for South Africa, where 
he has accepted a position as head of the Physio- 
logical Department of the Agricultural Expe- 
riment Station at Stellenbosch. He took up his 
post on December Ist 1951. 


J. C. VAN DER HAVE has been appointed gene- 
ticist with the section „„Pedigree” of the Breeding 
Station at Rilland-Bath of the Seed Company 
D.J. van der Have, Kapelle-Biezelinge. 


IR L. Th. B. HERTOG became on May Ist 1951 
geneticist with A.R. Zwaan and Son, Seed 
Growers and Breeders, at Voorburg. 


IRC. A. HUYSMAN joined the staff of the 
Foundation for Plant Breeding at Wageningen 
on April Ist 1951 to continue the work in con- 
_ nection with breeding for resistance to Heterodera 
rostochiensis in potatoes under the guidance of 
…_ DR TOXOPEUS. 


On April Ist 1951 DR J.C. s’JAcoB has been 
appointed head of the department of plant 
disease resistance at the Institute for Phytopatho- 
logical Research at Wageningen. 


Ir J. J. pe JONG was named secretary to the 
Foundation „Centraal Orgaan” at Wageningen 
on May Ist 1951. (The „Centraal Orgaan” takes 
care of matters connected with plant breeding 
and the supply of propagating material. This 
agency coordinates the activities of all bodies 
connected with the production and distribution 
of the propagating material of field crops.) 


MR R. J. DE VROOME, the oldest active potato 
breeder of the Netherlands, celebrated on July 
13th 1951 his 75th birthday. During his 40 years’ 
career as a plant breeder he obtained his suc- 
cesses (e.g. the Record potato) with very simple 
means and worked only for the love of it. 

On the occasion of his birthday he was pro- 
moted Ridder in de Orde of Oranje Nassau. 


Dr S. P. DUKSTRA, phyto-chemist at the Insti- 
tute of Horticultural Plant Breeding left the 
the Institute on July Ist 1951 and was succeeded 
by Ir J. W. pe BRUYN, who started his work on 
November 1st of the same year. Before that date 
IR De BRUYN was a member of the staff of the 
Pharmaceutical Company Brocades and Sthee- 
man, Meppel, Netherlands. 


From May Ist 1951 IR N. HUBBELING, who 
was up to that date working as a plant breeding 
specialist for leguminous crops at the Institute 
of Horticultural Plant Breeding, took the position 
of phytopathologist at the same Institute. His 
work was taken over by IR J. M. ANDEWEG of 
the same Institute, who is now in charge of the 
leguminous crops as well as the vegetables with 
fleshy fruits. 


Á KORTE MEDEDELINGEN 
__Notes 


THE „PROF. BROEKEMA FARM’ 

On July 7th 1951 Minister MANSHOLT inaugurated a new experimental farm in the North-east 

_ Polder. This farm is an annex of the Foundation for Plant Breeding located at Wageningen. The 

_ Minister of Agriculture paid a tribute of praise to the pioneers in the field of plant improvement. 

He mentioned especially ProF. L. BROEKEMA (1850-1936) as one of the initiators of plant breeding 

in the Netherlands, and his son Pror. C. BROEKEMA (1883-1940) as the founder of the descriptive list 
of varieties of Dutch field crops. He deemed it very appropriate that the board of the Foundation 
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KORTE MEDEDELINGEN 


for Plant Breeding had attached the name of both prominent workers to the experiment farm. 
The potato-breeding section of the Foundation is located at the „Prof. Broekema farm”. 
Wageningen now has acquired an annex at the North-east Polder, where the trial fields satisfy very 
exacting requirements, while the North-east Polder has insides its embankments a potato breeding 
station that is unique in the Netherlands. 


CREATION OF A DEPARTMENT FOR RESEARCH ON DISEASE RESISTANCE AT THE INSTITUTE FOR PHYTO- 
PATHOLOGICAL RESEARCH AT WAGENINGEN 

Beginning from April Ist 1951 a department of plant-disease resistance has been added to the 
Institute for Phytopathological Research at Wageningen. The new department, which is expected to 
become a counselor for all those engaged in breeding work for disease resistance, has begun to make 
a detailed survey of the current disease-resistance research pursued in the Netherlands. 

One of the objectives will be to develop quick and simple test methods, so that the breeders will 
be able to effect themselves a reliable selection for disease resistance. The department will also main- 
tain a collection of-pathogens, which will be at the disposal of all those engaged in breeding work. 


NETHERLANDS ASSOCIATION OF POTATO BREEDERS 


On July 14th 1951 the Netherlands Association of Potato Breeders has been founded. This Asso- 
ciation aims at promoting a very close cooperation of the organized potato breeders with the Foun- 
dation for Plant Breeding at Wageningen. The secretariat of the Association will be temporarily 
established at the domicile of DR W. FrEKrs, de Ranitzplein 35, Groningen. 


BEZOEK VAN DR E. J. SCHREINER AAN NEDERLAND 
(Dr E.J. Schreiner guest worker in the Netherlands) 


Dat de belangstelling voor de populieren-cultuur ook in andere werelddelen toeneemt, moge blij- 
ken uit het feit, dat door de Amerikaanse Regering aan DR E. J. SCHREINER, bosbouwgeneticus aan 
het North Eastern Forest Experiment Station te Philadelphia een Fullbright Grant van voorlopig 
negen maanden is verleend ter bestudering van de populierencultuur en -veredeling in Europa. Onge- 
twijfeld is de over deze cultuur in 1950 door een Europese O.E.E.C.-missie in. Amerika gemaakte 
studiereis, van welke missie ondergetekende voorzitter was, niet vreemd aan deze beslissing. 

Uit het door ons hierover uitgebrachte verslag is nl. voldoende gebleken, dat over deze materie 
voor Amerika ook in Europa nog wel wat valt te leren, en vooral hoe nuttig in dit opzicht Ameri- 
kaanse en Europese samenwerking moet worden geacht. Het is een verblijdend verschijnsel, dat ons 
land als zetel voor dit onderzoek is aan gewezen met de volgende motivering: „This poplar research 
could best be undertaken in the Netherlands, because of the extensive plantings and the intensive 
research particulary in Holland during the past 20 years”. 

Dr SCHREINER is gehuisvest in het Instituut voor Bosbouwkundig onderzoek Hinkeloord” te 
Wageningen, van waaruit wij zijn studiereizen en onderzoekingen centraal zullen regelen. \ 

Het spreekt natuurlijk wel vanzelf dat behalve het veredelings- en keuringswerk in Nederland, en 
de hier zeer intensieve ziektebestrijding en -contrôle, ook een groot aantal instituten en bedrijven in 
andere landen zullen moeten worden bezocht. 

Dit is echter vrij gemakkelijk te organiseren, omdat in de Commission Internationale des Peupliers 
alle diegenen die in deze materie zijn betrokken zeer intensief samenwerken en dus alle nodige con- 
tacten aanwezig zijn. 
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A Fullbright Grant Fellowship of a duration of 9 months has been given to DR E. J. SCHREINER 
of the North Eastern Forest Experiment Station at Philadelphia to study poplar growing and breed- 
ing in Europe. Facilities have been afforded to DR ScHREINER at the Institute of Forestry at Wage- 
ningen, from which central point his travel and research program will be planned. 


G. HOUTZAGERS 
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PLANT BREEDING ABSTRACTS 


Plant Breeding Abstracts is a quarterly journal containing abstracts of current literature 
throughout the world. All publications having a direct or indirect bearing on the breeding 
of economic plants are mentioned. A large section is also devoted to the genetics of micro- 
organisms such as fungi, bacteria and viruses. 

A special feature of Plant Breeding Abstracts is that works published in the more unfamiliar 
languages are abstracted extensively; so that readers are able, for instance, to follow the 
contributions of Japanese investigators to genetical and cytological theory, and to the 
improvement of special crops such as rice; and more controversial issues such as the 
recent genetics in the Soviet Union. During the last two years abstracts, in English, of 
articles written in 29 different languages have been published. 

Readers are kept up to date concerning recent developments by two further sections: 
Book Reviews, and New Journals. 

An author and classified subject index are included in the subscription price for each volume. 
Plant Breeding Abstracts is produced and edited by the Commonwealth Bureau of Plant 
Breeding and Genetics, School of Agriculture, Cambridge, England on behalf of the 
Commonwealth Agricultural Bureaux, Farnham House, Farnham Royal, Nr. Slough, 
Bucks. Subscription rates are 35 s. per volume (with subject index), less 20% to subscribers 
in the British Commonwealth (other than recognized booksellers) who send their sub- 
scriptions direct. Orders may be placed through booksellers or sent to: 


Commonwealth Agricultural Bureaux, Farnham Royal, 
Central Sales Branch, nr. Slough, 
Farnham House, BUCKS, England. 


HORTICULTURAL 
ABSTRACTS 


A Quarterly Journal for the research worker and progressive grower, issued regularly 
since 1931 by the Commonwealth Bureau of Horticulture and Plantation Crops at East 
Malling Research Station. 


Contents.’A digest of world research on the problems of the fruit-, vegetable- and flower- 
grower, the tobacco-producer and the tropical and sub-tropical planter. 


Subscription-rates. Subscriptions, which should be sent to C.A.B., Central Sales Branch, 
Farnham House, Farnham Royal, Nr. Slough, Bucks: Foreign, 35s. a volume; British 
Commonwealth of Nations, 28s. a volume, single copies 10s. 6d. For copies printed on 
one side of the paper only, add 7s. a volume. rvd: 


N.B. These rates, applicable also to back numbers still available, will inevitably be raised 
_as from 1953 inclusive. RT 
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